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SUMMARY 


The  DISTRO  model  Is  an  adaptation  of  the  SIMPO-I  General  Matrix  Manipu¬ 
lator  (GMM).  The  adaptation  was  at  the  direction  of  a  special  monitor  team 
from  the  SIMPO-I  Steering'  Committee,  and  required  by  the  Program  to  Improve 
Management  of  Army  Resources  (PRIMAR  II). 

Based  on  the  GMM,  a  mass  flow  model  was  developed  to  provide  maximum  cover¬ 
age  of  policy-caused  nondeployability.  The  model  depicts  the  rotation,  rap 
replacement,  skill  acquisition,  and  retention  aspects  of  a  3~charccter  MOS. 

It  uses  the  results  of  the  monthly  projection  of  a  basic  personnel  inventory 
by  the  GMM  in  a  special  computerized  routine  to  predict  distribution  capa¬ 
bilities.  Specific  tour  durations  and  service  commitments,  permanent  and 
temporary  deployability  factors,  and  delays  after  training  or  enroute  to 
assignments  are  constraints  on  the  availability  of  individuals  for  reassign¬ 
ment  .  , 

fv  •/ 

N  f  ' 

The  present  Research  Memorandum  describes  the  system  simulated  and  the  sections 
of  the  model  logic  that  differ  from  the  GMM.  Instructions  for  model  applica¬ 
tion,  a  listing  of  the  DISTRO  computer  programs  for  the  model,  and  sample  input 
and  output  are  provided. 
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SIMPO  I.  DISTRO  —  Distribution-Rotation  Model 

REQUIREMENT  FOR  MODEL 

The  major  objective  of  the  U.  S.  Army  Behavior,  and  Systems 
Research  Laboratory  Work  Unit,  Simulation  of  Personnel  Operations 
(SIMPO  I), has  been  to  develop  computerized  models  with  which 
management  can  study  and  evaluate  personnel  policy  changes.  With 
such  models  management  can  consider  well  in  advance  the  effect  of 
proposed  policies  in  relation  to  hypothetical  events  which  seem 
likely  to  happen  in  the  future. 

Under  the  Program  to  Improve  Management  of  Army  Resources^/ 
the  original  plan  was  for  Project  5-1,  "Developing  Techniques  for 
Assessing  the  Impact  of  Personnel  Policies  on  Deployability",  to 
develop  procedures  to  assess  quantitatively  the  impact  of  personnel 
policies  on  deployment  and  readiness.  Because  the  goal  of  this 
particular  project  seemed  to  be  almost  identical  with  the  SIMPO  I 
objective,  formal  establishment  of  an  Army  study  group  to  work  on 
the  requirement  was  dropped  in  favor  of  shifting  responsibility  to 
a  special  Monitor  Team  from  the  SIMPO  I  Steering  Committee. 

Work  toward  the  goal  of  insuring  that  the  Amy  Staff  would 
have  appropriate  tools  to  assess  the  effect  of  policy  changes  (or 
continuance)  upon  the  number  of  men  available  for  reassignment  to 
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a  selected  area  progressed  as  a  joint  effort  of  the  Monitor  Team  and 
the  SIMPO  I  staff,  with  the  latter  providing  plans  and  the  Monitor 
Team  guidance.  The  final  work  plan  provided  by  the  SIMPO  I  staff 
was  reported  to  the  Monitor  Team  in  a  summary  report  listing  and 
describing  SIMPO  I  models.  Major  portions  of  this  report  are  to 
be  found  in  BESRL  Technical  Research  Report  1157  >  Summary  of  SIMPO  I 
Model  Development. 

Along  with  descriptions  of  all  SIMPO  I  models  actually  in  use 
in  late  1968,  the  report  gave  plans  for  models  scheduled  for  com¬ 
pletion  by  the  end  of  FY  1969*  Of  particular  relevance  to  PRIMAR  II 
was  the  plan  to  adapt  and  extend  a  general  model  to  simulate  a 
personnel  system  designated  by  the  Monitor  Team.  The  personnel 
system  modeled  was  selected  as  being  one  responsive  to  deployment - 
inhibiting  policies  by  Staff  Officers  of  the  Capabilities  and 
Analysis  Division,  Division  of  Procurement  and  Distribution,  Deputy 
Chief  of  Staff  for  Personnel  (ODCSFER-CAD).  The  planned  model,  although 
similar  to  other  mass  flow  models  coming  out  of  SIMPO  I,  is  concerned 
with  more  interacting  variables  affecting  deployment  than  had  been 
modeled  previously. 

HI3TCKY  (F  SIMPO  I  CONCEPTS  CF  PERSONNEL  ASSIGNMENT 

SIMPO  I  has  recognized  that  for  results  obtained  from  simula¬ 
tion  models  to  approach  what  happens  in  the  real  system  under  the 
conditions  being  studied,  adequate  representation  of  relevant  system 
characteristics  must  be  made.  These  characteristics  are  dependent 


upon  the  rules  used  by  those  responsible  for  operation  of  the  system 
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and  for  use  of  the  personnel  in  the  system.-'  Individual  differences 
among  system  members  must  also  be  considered.  Depending  upon  the 
urgency  of  the  situation  (either  real  or  hypothetical)  and  the 
hierarchy  of  values  held  by  management,  some  members  of  a  system 
are  less  likely  than  others  to  be  used  to  fill  a  given  job  vacancy. 
Those  more  likely  to  be  assigned  to  overseas  stations  are  said  to  be 
more  ’deployable ” .  Within  a  given  set  of  rules  which  fully  describe 
the  limits.:  of  use  of  system  members  for  assignment  to  an  area,  a 
dichotomy  oi  "deployable"  and  "nonaeployable"  persons  can  be  made 
from  those  being  considered  for  such  assignment.  The  model  used  to 
predict  the  status  of  personnel  availability  would  need  to  meaning¬ 
fully  relate  rules,  system  variables,  and  individual  characteristics 
so  that  only  "deployable"  persons  were  used  to  fill  requirements, 
if  its  predictions  were  to  be  valid. 

From  the  beginning  of  the  SIMPO  I  effort,  BESRL  scientists 
have  recognized  the  need  to  represent  different  levels  of  system 


2 /  SIMPO  I  models  can  be  compared  to  the  real  system  with  regard  to 
both  intermediate  and  terminal  output.  Such  comparisons  can  be 
used  either  to  evaluate  the  extent  regulations  are  being  followed 
in  the  system  or  to  determine  the  adequacy  of  the  model  for  pre¬ 
dicting  system  outcomes.  In  other  words,  a  failure  of  model  and 
system  outcomes  to  agree  can  be  used  to  pinpoint  system  failures 
as  well  as  casting  doubt  on  the  validity  of  the  model.  Failure  to 
agree  may  be  due  to  a  logical  error  in  the  model  or  to  a  failure  to 
consider  a  critical  variable .  The  first  kind  of  error  should,  for 
the  most  part,  be  completely  eliminated  prior  to  validation  studies. 
Comparison  with  the  real  system  is  not  required  to  identify  this 
kind  of  error. 
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usefulness  for  the  individuals  represented  in  the  models.  In  the 
very  early  bulk  flow  models,  the  operating  personnel  inventory  was 
discounted  to  make  allowance  for  persons  in  transient,  student, 
patient,  or  prisoner  status .  Later  models  have  had  nodes  (states) 
representing  stabilized  assignments  or  recent  returnees  from 
assignment  to  combat  areas.  Some  SIMPO  I  models  have  monitored 
time  before  expected  termination  of  service  in  order  that  end-term 
nondeployability  might  be  represented.  Availability  indices  have 
been  used  to  approximate  the  inhibiting  effects  of  miscellaneous 
categories  of  nondeployability.  Delay  between  system  entry  and 
first  assignment  has  been  considered  in  some  models. 

The  SIMPO  I  models  have  become  increasingly  complex  as  effort 
has  been  made  to  depict  more  relevant  aspects  of  the  -ystems  being 
simulated.  Very  early  models  represented  the  personnel  system  in 
a  steady-state  condition  with  flows  between  nodes  constant  across 
time  periods.  This  was  not  a  bad  approxims  -o  long  as  major 
shifts  in  force  location  or  status  did  not  ta*.  place.  However, 
the  Vietnam  involvement  brought  a  heavy  buildup  of  force  in  that 
area.  The  steady-state  models  could  not  realistically  reflect  the 
changing  situation.  SIMPO  I  then  turned  to  dynamic  models  in  which 
flows  between  nodes  could  be  different  from  one  time  period  to  the 
next.  The  early  dynamic  models  used  a  vector  of  numbers  at  each 
node  in  the  model.  At  each  update  (each  move  from  one  time  period 
to  euaother),  groups  of  individuals  completing  fixed  length  assign¬ 
ments  were  shifted,  losses  were  taken,  and  groups  in  block  n  -  1 
moved  into  block  n  of  each  node.  Within  the  node  vector,  position 
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represented  time  in  state  in  the  system,  in  location,  or  in  grade. 

By  modeling  carefully  chosen  rules  for  reassignment,  and  using 
indices  to  represent  nondeployability,  a  reasonable  abstraction 
of  the  real  rotation  (premotion)  system  was  mdLe. 

•Different  enlistment  terms  with  related  variation  in  reenlist¬ 
ment  rates  caused  SIMPO  to  move  on  to  a  matrix  representation  of  the 
model  nodes.  With  a  matrix  it  is  possible  to  consider  at  least  two 
time  measurements.  Compared  to  the  vector  node,  the  matrix  allowed 
an  additional  variable  to  be  monitored.  The  additional  time  variable 
was  important  to  modeling  the  rotation -assignment  system,  since 
both  time  in  assignment  and  time  remaining  until  expected  release 
from  the  Army  need  to  be  considered  when  reassignments  are  made. 

Heavy  losses  at  the  end  of  the  first  enlistment  term  can  b'  simulated 
at  the  appropriate  time  in  the  matrix-node  model.  This  was  not 
possible  in  the  vector -node  model. 

SIMPO  X  models  which  use  matrices  for  at  least  some  of  the  nodes 
are  ACCMQD,  BXROM  II,  the  Career -NONcareer  Model,  and  the  General  Matrix 
Manipulator  (Figure  1).  The  models  are  individually  documented  in 
BESRL  reports.  (See  references  1-1*  for  reports  on  the  models). 

The  General  Matrix  Manipulator  (GMM)  is  a  set  of  flexible,  com¬ 
patible  subroutines  with  which  a  variety  of  personnel  systems  and  policies 
can  be  modeled.  The  GMM  has  been  designed  to  allow  for  the  rules  of 
flow  between  nodes  to  be  furnished  at  the  time  of  model  use,  and  to 
allow  the  number  of  nodes  to  vary  from  one  problem  to  another  (Figure  2). 
The  GMM  concept  grew  out  of  SIMPO  I  experience  with  several 
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specific  idels  which  were  efficient  for  a  given  system  and  a 
limited  .umber  of  personnel  policies,  but  which  had  to  be  redesigned 
for  each  dissimilar  system  or  each  new  policy.  The  GMM  stores  most 
system  information  in  secondary  areas  of  the  computer  (high  speed 
discs).  Information  on  system  status  is  alternately  transferred 
to  the  primary  area  where  necessary  calculations  are  made  and  th^n 
written  onto  a  new  disk  when  the  calculations  are  completed.  Thus, 
at  the  loss  of  speed  and  efficiency,  the  size  of  the  system  possible 
in  the  GMM  is  dramatically  increased  over  the  capacity  of  the  other 
three  matrix -node  models. 

DESCRIPTION  OF  THE  PROBLEM 

Existing  policies  impose  constraints  on  the  Army's  ability  to 
meet  overseas  commitments.  New  policies  being  considered  by  manage¬ 
ment  may  result  in  new  restrictions.  A  data  projection  system  which 
fails  to  consider  existing  policies  or  which  does  not  provide  for 
consideration  of  anticipated  policies  fails  to  present  a  realistic 
picture . 

Until  a  short  time  ago,  distribution  capabilities  were  estimated 
by  Army  management  on  the  basis  of  number  of  jobs  to  be  filled  com¬ 
pared  to  the  total  number  of  men  with  appropriate  skills  in  the  Army. 
Consideration  was  not  given  to  such  restrictive  conditions  as  recent 
return  from  combat  assignment  or  a  short  period  remaining  before  the 
end  of  commitment.  Limitations  on  the  usefulness  of  the  early 
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distribution  report  were  recognized  by  ODCSPER  analysts  and  tl._  need 
was  expressed  for  comprehensive  model  coverage  of  the  many  deployment- 
inhibiting  personnel  policies  in  effect. 

Distribution  of  personnel  to  command  elements,  one  of  the  five 

functional  areas  of  Army  personnel  management,  was  affected -by 

rotation  policy.  Many  separate  policies  were  involved.  Only  one 

year  of  involuntary  service  in  Vietnam  was  normally  available  from 

a  two-year  or  three -year  enlistee.  Career  service  men  were  allowed 

to  spend  two  years  on  family -accompanied  assignments  for  each  year 

spent  on  unaccompanied  assignment.  It  was  too  costly  of  travel  and 

job  familiarization  training  to  use  a  replacement  who  had  only  a 

* 

few  months  left  to  serve.  Many  assignment  policies  affected  only  a  few 
individuals  each  but  together  affected  a  significant  number.  Personnel 
shortages  in  a  particular  grade  or  skill  level  were  covered  by  sub¬ 
stitutions  from  the  next  lower,  or  sometimes  from  the  second  lower  level 
These  and  other  similar  considerations  made  it  desirable  to  model 
more  than  one  skill  level  in  the  same  system  and  to  make  provisions 
to  monitor  time  in  tour  and  time  in  the  system. 

Since  the  GMM  monitored  two  time  dimensions  in  each  matrix  node 
and  allowed  the  number  of  nodes  to  vary  depending  upon  the  systems 
modeled,  plans  were  made  to  use  the  GMM  in  a  distribution-rotation 
mass -flow  model  designed  to  provide  maximum  coverage  of  nondeployability 

THE  DISTRO  MODEL 

Although  an  estimate  of  distribution  capability  was  needed 
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on  the  basis  of  number  of  persons  available  for  assignment  to 
each  command  element  -  the  lowest  Array  segment  directly  affected 
by  the  central  replacement  system  -  a  more  efficient  computer  model 
was  achieved  by  dividing  the  rotation-assignment  system  into  model 
nodes  on  the  basis  of  tour  lengths  and  rotation  restiictions .  After 
system  flows  were  simulated  between  these  areas,  actual  distribution 
estimates  could  be  made  mathematically,  considering  the  priority  of 
elements  within  the  major  areas. 

Assignment  areas  represented  in  DISTRO  sample  problem  were 
Twelve -month  short  tour,  ST1 
Thirteen-month  short  tour,  ST2 
Long  tour,  IT 
Stabilized  CONUS  tour,  SB 
Other  CONUS,  6 

Before  overseas.  Cl 
After  short  tour,  C2 
After  long  tour,  C5 
After  CONUS,  C4 

The  Infantry  MOS  (llB),  which  was  selected  for  the  sample  problem, 
has  three  skill  levels,  11B1,  1132,  and  11B4.  Within  the  two  lower  skill 
levels,  there  are  first  term  individuals  under  two-year  and  three -year  en¬ 
listments.  Since  representation  of  end -term  nondeplqyability  was  required 
in  the  model,  it  was  important  to  provide  separate  nodes  for  the  different  en 
listment  terms.  A  total  of  40  matrix  nodes  was  required  to  cover  all  combi¬ 
nations  of  assignment  area,  skill  level,  and  type  of  enlistment.  The 
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maximum  size  of  any  required  matrix  was  48  by  48,  to  provide  occu¬ 
pants  of  the  CONUS  tours  at  the  beginning  of  the  24-month  simulation 
the  possibility  of  remaining  in  the  same  tour  the  complete  simulation 
period.  (The  SIMPO  I  OMM  makes  all  matrices  the  same  size.)  See 
Figure  3  for  a  tabular  display  of  the  nodes.  Remember  that  each 
node  is  a  48  by  48  matrix  with  rows  representing  months  in  assign¬ 
ment,  ana  columns  representing  months  in  the  system.  Measurement 
of  time  in  the  system  for  the  career  categories  in  the  highest  skill 
level  was  not  a  factor  under  consideration  by  the  BISTRO  model. 
However,  the  matrix  node  was  required  by  the  GMM  concept. 

Rotational  and  assignment  flows  are  shown  in  Figure  4.  In 

addition  to  the  flows  in  the  figure,DISTRO  covers  the  flow  from  the 

* 

lower  skill  level  MOS  to  the  higher  and  the  flow  from  first  to  subse¬ 
quent  enlistments.  All  three  types  of  flow  are  under  control  of  the 
priority-of-fill  rules  input  by  the  analyst.  Actual  rules  used  in  the 
DISTRO  example  are  shown  later  in  discussion  of  the  sample  problem. 

Computer  programs  for  BISTRO  are  written  in  FORTRAN  for  the 
Control  Bata  3300^omputer,  with  32K  memory.  Two  disks  are  required 
for  use  as  secondary  memory.  System  simulations  have  required  around 
five  minutes  per  month  simulated. 

3y - - 

Commercial  designations  are  given  in  the  interest  of  specificity 
of  information.  Their  use  does  not  constitute  indorsement  by  the 
Army  or  by  BESRL. 
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Assignment  Area 


DESCRIPTION  OP  THE  DISTRO  ROUTINES 


The  GMM  contains  an  option,  specified  with  the  variable  IDISTON,  to 
utilize  an  additional  group  of  routines,  called  the  DISTRIBUTION-ROTATION 
Model  or  DISTRO.  These  DISTRO  routines  project  distribution  capabilities 
of  the  personnel  system  being  simulated  by  the  GMM.  As  the  GMM  assigns 
personnel  to  node  clusters  represerting  tour  areas,  DISTRO  determines  how 
many  of  these  assigned  personnel  are  deployable,  or  non-transients.  At 
the  end  of  the  GMM  simulation,  DISTRC  accounts  for  other  nondeployability 
factors  such  as  patients  and  prisoners.  It  then  distributes  the  remaining 
"deployable"  personnel  to  smaller  groups  representing  command  elements. 

This  integration  of  the  GMM  and  DISTRO  routines  to  simulate  the 
essignment-distribution-rotatlon  process  is  illustrated  in  Figure  5.  Although 
the  logical  sequence  of  the  GMM  routines  remains  essentially  the  same,  the 
Interspersed  DISTRO  routines  do  slightly  modify  the  assignment  process  by 
introducing  deployability  factors. 

The  DISTRO  application  has  one  main  subroutine  or  driver  program, 
called  MAINDST.  This  subroutine  has  the  same  function  in  the  distribution 
process  as  the  GMM  driver  program,  MAINGMM,  has  in  the  rotation-assignment 
process  -  it  determines  the  logical  sequence  of  events.  If  the  IDISTON 
variable  is  positive,  MAINGMM  relinquishes  control  to  the  MAINDST  driver 
subroutine.  Zn  tur:,  MAINDST  either  performs  the  necessary  function  or 
relinquishes  control  to  another  subroutine.  After  the  distribution  cal¬ 
culations  are  completed,  MAINGMM  regains  control  and  proceeds  with  the 


simulation 


N  POT 
»  DATA 


FIGURE 


non 


MAINDST 


MAINDST  Is  a  subroutine  which  consists  of  five  sections  with  separate 
entry  points.  Although  all  five  sections  are  in  the  sane  subroutine,  they 
function  as  separate  entities.  In  order  to  familiarize  the  reader  with  the 
distribution  process,  each  section  will  be  presented  and  described  in  detail. 


Section  1  -  Entry  INPUT 


SFCTIqN  1 

INPUT  DISTRIBUTION  parameters 

ENTRY  InPiiT 

READ  102*mPRl£V.ISUM 

DO  18  I=1.NPRLEV 

I$TArt=J*mT-NT*1 

ISTOP=I*Nt 

18  READ  101  * <PHIO< J) , J=ISTART, 1ST0P) 

inpr=isum*nt 

READ  102» (GRPlNPR(I) ,I=1.INPR) 

HEAD  102* (NCRNODE (I) *  1=1 «NT) 

READ  102*mUMELEM,NUMMAT 

READ  1 02* (MATGRPS (I) • 1=1 .NUMElEM) 

READ  1 02.  (BEGROW  <  I )  *ENDR0w  ( I )  ,8EGC0|.  ( I )  ,ENDcOL  ( T )  ,  I-l  ,NUMMAT) 

PRINT  103 
PRINT  105 
PRINT  106 
J=0 

DO  18  1=1 .NUMELEM 
IF(MaTGRPc(I) .EO.OIGO  TO  14 
J=J*1 

PRINT  1 09. MATGRPS ( I ) , BEGROW ( J) .ENDROW  < J) .BEgCOL ( J) .FNDCOL ( J) 
GO  TO  16 
14  PRINT  no 
16  CONTINUE 

PRINT  104. ( J.PRIO ( J) , J=l, I  STOP) 

RETURN 


Prior  to  the  month  by  month  simulation  within  the  GMM,  Section  1 
inputs  distribution  parameters.  This  input  consists  of  seven  cards,  each 
containing  different  variables.  Table  1  shows  the  format  and  contents  of 
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Table  1 


Parameters  Input  for  DISTROa 


Card  1.  (1  Card) 

NPRLEV,  ISUM 


format  (4oi2) 


Card  2.  (NPRLEV  sets  of  Card  2) 
(FRIO(j),  J  =  1,  NT) 


FORMAT (8F10.4) 


Card  3«  (l  Card) 


(ORPIKFR(l),  1=1,  USER) 


Card  4.  (1  Card) 


(NCRNQDE(I),  I  =  1,  NT) 


Card  5.  (l  Card) 


NUMELEM,  NUMMAT 


Card  6.  (l  Card) 


(MATGRPS(l),  1=1,  NUMELEM) 


FORMAT  (4012) 


FORMAT  (4012) 


FORMAT  (4012) 


FORMAT  (4012) 


Card  7.  (l  Card) 


FORMAT (4012) 


(BEGROW(l),  ENDROW(l),  BEGCOL(I),  ENDCOL(l),  1=1,  NUMMAT) 


^ISTRO  Parameters  Input  following  Card  1  of  GMM  setup. 
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these  seven  cards;  the  specific  variables  are  defined  in  Table  2.  These 
parameters  determine  the  characteristics  of  the  total  distribution  process 
by  describing  the  nodes  which  will  be  jointly  distributed ,  as  well  as 
the  nondeployability  factors.  For  example,  they  specify  the  rows  and 
columns  of  each  matrix  node  which  will  represent  transients.  Since 
transients  are  not  deployable  and  cannot  fill  requirements  within  command 
elements,  they  must  be  eliminated  from  the  node  cluster  distribution  totals. 


Section  2  -  Entry  ISUMAR 


C 

C  SECTION  2 

C  CALLS  SUBROUTINE  SUMMARY  WHICH  OBTAINS  TOTALS 
Entry  isumar 

lNniV=INlnT=0 

CALL  SUMMnRY {NUMELEM* INOI V* INTOT ) 

C  CALCULATE  MAXIMUM  DEPLOYABLE  AVAILArlE  IN  Tour  area 

J=0 

ISUM1=J=0 
DO  21  1=1.1 NPR 

IF ( GRPInPp { I  J.GT.O)  60  TO  17 
J=J*1 

MAXUEPL ( J)  -0 
60  TO  21 

17  ISUM1=IsUm1*1 

MaXDEPL ( J) =MAXDEPL ( J) ♦GRPSUM ( ISUMl ) 

21  CONTINUE 

PRINT  117. ISUMl, J 
RETURN 


Section  2  calculates  the  total  number  of  deployable  personnel,  defined 
as  nontransients ,  within  each  node  and  node  cluster.  The  node  deployable 
total  consists  of  all  personnel  within  the  matrix  node  minus  personnel  in 
the  rows  and  columns  representing  transients.  The  node  cluster  totals 
represent  personnel  who  are  to  be  distributed  as  a  single  pool,  e.g.,  llBl's 


IS 


in  the  short  combat  tour  area 


Table  2 


Definitions  of  Variables  Input  to  BISTRO 

1.  HPRLEV  Number  of  priority  of  fill  levels. 

At  each  level  minimum  fill  percent¬ 
ages  are  applied  to  each  node  or 
node  cluster  requirements  to  deter¬ 
mine  the  number  of  additional  per¬ 
sonnel  needed. 

2.  ISUM  Number  of  tour  areas  to  be  distri¬ 

buted.  (e.g. ,  ST2-11B1  =  one  tour  area) 
3*  IB?  Number  of  fill  percentages  per  fill 

level.  NT  =  the  number  of  nodes  or 
node  clusters. 

1*.  PRIO(NT)  Percentages  of  fill  for  node  or 

clusters  which  are  input  for  each 
fill  level  and  which  act  like 
minimum  fill  rates. 

5.  INPR  ISUM  +  NT 

6.  GRPINPR(lNPR)  Vector  designating  the  tour  areas 

within  priorities.  A  zero  designates 
a  new  priority  group,  consisting  of  the 
tour  areas  following  the  zero.  The 
number  of  priority  groups  =  the  number 


of  zeroes 


7.  IfCRNGDE(l) 


Vector  of  critical  nodes.  A  "l” 
designates  that  the  node  corres¬ 
ponding  to  that  eietaent  is  a  critical 
node  which  most  be  filled  to  the 
initial  fill  level  regardless  of  other 
lower  priority  node  demands.  -A  "0" 
designates  a  noncritical  node  which  can 
be  filled  only  as  long  as  the  other 
nodes  maintain  their  minimum  fill  levels. 

8.  NUMELEM  Number  of  elements  in  the  MATGRPS 

vector. 

9*  NUMMAT  Number  of  matrices  of  vectors  which  are 

to  be  sunned  individually. 

10.  MATGRPS ( NUMELEM )  Vector  determining  which  matrices  or 

vectors  are  to  be  summed  individually 
and  which  aggregate  sums  are  to  be  ob¬ 
tained.  Each  matrix  is  sunned  in  the 
order  listed  in  the  vector.  Upon  read¬ 
ing  a  zero  in  the  vector,  the  program 
calculates  an  aggregate  sum  of  all  matrices 
-  since  the  previous  zero. 

11.  BEGRCW (NUJMVT )  Vectors  which  determine  respective  in- 

ENDRCW (NUMMAT )  elusive  row  and  column  boundaries  for 

BBBCOL(NUMMAT)  matrices  to  be  sunned. 

ENDCOL(MJ>«AT)  BEGRCW  =  first  row  of  matrix 

ENDRCJW  =  last  row  of  matrix 
BEGCOL  =  first  column  of  matrix 
ENDCOL  =  last  column  of  matrix 
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element  for  a  time  period 


'_J  cj  u 


Section  2  caluclates  these  node  and  node  cluster  totals  twice  within 
the  simulation  of  each  time  period  -  once  prior  to  making  any  assignments 
and  once  after  all  assignments  have  been  accomplished.  The  first  totals 
of  deployables  are  used  during  the  assignment  process  to  insure  a  minimum 
number  of  deployable  personnel  within  each  node  cluster.  The  minimum 
level  of  requirements  is  compared  with  the  variable  MAXDEPL,  the  maximum 
number  of  node  cluster  deployables,  in  Section  4  of  DISTRO. 

After  all  assignments  have  been  made,  the  deployable  totals  are  again 
calculated  and  stored  on  disks  for  use  at  the  end  of  the  simulation.  These 
latter  totals  minus  other  nondeployability  factors  will  be  distributed 
to  specific  command  elements. 


Section  3  -  Entry  MODIFY 


SECTION  3 

MODIFICATION  of  requirements  for  time  period 

ENTRY  MCD'FY 
J=LF  VFL* Nt-NT 
Do  6  I s I »  mT 
MIN  < I ) =0 
J=J+1 

IF  < I  FILL-1 >9*10 

y  NEEDS ( I ) =nED { I ) *PRI0 ( J ) -ACT ( I > 

IF(NEEDS(T) ) 3*4*4 

3  NFEDS(I)=^ 

60  TO  4 

10  NF(I)=NEE •I)«PRI0(I)-ACTUAL(I) 
IF(NE(I))U*4*4 

11  NF(I)=0 

4  IF  (MAXDEPl  ( I  ).LT.NEE0S(I  ) ) MIN  C I  )=1 
6  CONTINUE 

IF  ( lFILL-1 ) 12,13 

12  PRINT  107,  (UNEEDS(I)  ,1  =  1, NT) 

PRINT  112, (NED ( I ) *  1  =  1  * NT) 

PRINT  113, (ACT (I) ,1=1, NT) 

lSTART=LEv£lttNT-NT*l 

istop=levfl*nt 

PRINT  1 14, LEVE|_«  (PRIO(I)  f  1  =  1  START,  IsTOP) 
PRINT  115. (NCRNODE(I) ,1=1, NT) 

PRINT  116, (GRPINPR(I) ,T=1,INPR) 

GO  TO  5 

13  PRINT  108. (I,NE(I) ,1=1 ,NT) 

5  CONTINUE  „ 

RETURN  d£ 


n  n  r. 


In  order  to  prevent  the  higher  priority  nodes  from  completely 
depleting  the  lower  priority  nodes,  MAINDST  inputs  several  levels  of  fill 
percentages.  The  first  level  of  percentages  represents  a  minimum  manning 
level  which  must  be  filled  for  all  node  clusters,  if  possible.  Successive 
levels,  which  may  be  higher,  must  be  filled  only  if  personnel  are  available 
above  the  minimum  manning  level.  Section  3  multiplies  these  fill  per¬ 
centages  by  the  node  cluster  requirements  to  obtain  the  manning  levels 
which  will  actually  be  filled.  Control  then  returns  to  the  MAINGMM  which 
attempts  to  fill  these  requirements.  After  the  first  level  has  been 
filled,  section  3  again  modifies  the  original  requirements,  this  time 
using  the  next  highest  percentages  until  the  last  level  has  been  filled 
or  until  no  more  personnel  are  available  for  assignment. 


Section  4  -  Entry  MINIMUM 


SECTION  4 

MAINTAINS  MINIMUM  LEVEL  IN  tour  areas 

FNTRY  MINIMUM 

ir>EMAND=NF£OS(MATOUT) 

IF (NCRNODf (MATIN) ,E0.  I)  GO  TO  25 

IF(MAXDEP|  (MATOUT)  .LE.IOEMANL))  GO  To  20 

IF ( (MAXOEdL(MATOUT)-SYST (M»LEN) ) .GE. I  DEMAND)  GO  TO  ?5 

lOVER=MAXnEPL (MATOUT) -IDEMAND 

IHOLO=SYST (M,LEN) -IOVfc'R 

SYST (M,LEm)=IOVER 

GO  TO  25 

20  IHOLD=SYSt(M,LEN) 

SYST (M»LEm) =0 
MTN(MATOUt) =1 

25  CONTINUE 
RFTURN 


Section  4  maintains  a  minimum  number  of  deployable  personnel  within 
each  node  cluster.  The  node  clusters  cannot  be  depleted  below  this  level 
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unless  minimum  manning  levels  within  the  critical  nodes  cannot  be  filled. 
When  a  node  has  been  depleted  to  its  minimum  manning  level,  a  flag  variable* 
called  MIN,  becomes  a  positive  number.  This  flag  signals  the  search 
programs  in  the  G?1M,  called  FILUP  and  LOCK,  to  stop  searching  in  this 
particular  node.  This  signal  can  be  overridden  only  if  personnel  are 
needed  to  fill  up  to  the  minimum  level  in  critical  nodes. 


Section  5  -  Entry  I ADD 


C 

C 

C 

C 


SFCT InN  5 

CALLS  SUBROUTINE  AUDUP  WHICH  OISTRIruTES  NOnE  CLUSTERS  AMONG, 
SPECIFIC  DISTRIBUTION  AREAS. 

ENTRY  iADn 
CALL  ALLOrATE 
RETURN 


At  the  end  of  the  simulation^MAINGMM  transfers  control  to  Section  5 


of  MAINDST,  which  in  turn  calls  subroutine  ALLOCATE,  Subroutine  ALLOCATE 
is  the  real  core  of  the  DISTRO  routines;  it  actually  distributes  the 
deployable  personnel  within  each  node  cluster  and  time  period  to  specific 
command  elements.  This  distribution  process  i9  illustrated  in  Figure  6 . 

Given  the  number  of  nontransient  personnel  calculated  in  Section  2  of 
MAINDST  during  each  time  period  and  the  percentage  of  other  nondeployabilitv 
factors  for  each  node  cluster,  and  given  the  command  element  authorizations 
and  fill  rates,  subroutine  ALLOCATE  distributes  the  deployable  personnel 
to  their  respective  command  elements. 

In  order  to  accomplish  this  process,  subroutine  ALLOCATE  inputs  five 
different  types  of  cards  listed  in  Table  3  and  defined  in  Table  2.  This 
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FIGURE  6.  THE  DISTRIBUTION  PROCESS  IN  DISTRO 


Table  3 


Data  Input  for  DI3TR0  a 


Card  1.  (1  Card) 


FORMAT  (8110) 


(PA(l),  1=1,  ISUM) 


ISUM  SOTS  OF  CARDS  2,  3,  and  4. 


Card  2.  (l  Card) 


FORMAT (15,  (10(A4^3) ) ) 


NCAT,  (IDNC(J),  IDNCl(j),  J  =  1,  NCAT) 


Card  3.  (1  Card) 


FCRMAT(l6F5.4) 


(RATE(j),  J  =  1,  MEAT) 


Card  4.  (IAST  Cards) 

(NAUCAT(J),  J  =  1,  NCAT) 


FORMAT  (8110) 


BISTRO  Data  Input  follows  Card  9  of  GMM  setup. 


data  input  describes  the  command  elements,  their  fill  rates,  and  authoriza¬ 
tions.  Also  input  are  nondeployability  percentages  for  each  node  cluster. 
These  percentages  represent  patients,  students,  and  other  nondeployables 
except  transients. 

The  Distribution  process  in  subroutine  ALLOCATE,  which  is  flow-charted 
in  Figure  7,  will  be  briefly  described.  The  number  of  deployable  personnel 
within  a  node  cluster  (D)  equals  the  product  of  the  nontransient  personnel 
in  that  node  cluster  times  one  minus  the  percentage  of  other  nondeployability 
factors  for  the  node  cluster  (l-PA).  This  number,  D,  must  be  distributed 
to  command  elements  which  have  certain  requirements.  The  total  requirements 
(A)  to  be  matched  against  D  personnel  equal  the  sum  of  the  Individual 
command  authorizations  times  their  fill  rates.  Thus,  the  problem  is 
simply  to  distribute  D  personnel  to  fill  requirements.  If  there  are 
enough  personnel  available,  i.e.,  if  D  is  greater  than  A,  then  each  command 
element  receives  its  total  requirements  and  the  remaining  personnel  are 
surplus.  Normally,  however,  manpower  requirements  exceed  the  manpower 
resources,  i.e.,  D  is  less  than  A.  In  this  case,  each  command  element 
receives  only  a  proportion,  D  A,  of  its  requirements.  (This  process  is 
repeated  for  each  node  cluster  in  each  time  period.)  The  SIMPO  II  version 
of  DISTRO  will  modify  subroutine  ALLOCATE  so  that  it  will  distribute  all 
personnel  based  on  the  world -wide  availability. 

The  DISTRO  output  presently  lists  the  following  details : 

o 

1.  node  cluster 

2.  time  period 


3.  node  cluster  nontransients 
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4.  node  cluster  nondeployability 

5.  node  cluster  deployables  (D) 

6.  command  element 

7.  command  element  authorization 

8.  command  element  fill  rate 

9.  number  allocated  to  command  elements 
10*  surplus 

Other  information  can  be  output  at  user's  demands. 


DISTRO  SAMPLE  PROBLEM 


To  expect  a  computer  model,  based  on  broad  estimates  of 
parameters  and  system  characteristics,  to  simulate  any  system 
accurately  is  to  expect  the  impossible.  In  order  to  output 
accurate  detailed  data  meaningful  to  management,  the  user,  must 
provide  at  least  as  detailed  and  accurate  a  data  base  for  input 
to  the  model.  ODCSPER  GAD  has  spent  an  extensive  amount  of  time 
providing  the  limited  information  we  now  have  available  for  this 
sample  problem.  Nevertheless,  the  data  input  still  contain  many 
gaps.  There  are  no  data  on  the  time  spent  in  the  assignment  area 
or  on  the  time  in  the  service  for  overseas  personnel.  Only  a 
gross  inventory  of  components  (AUS  and  RA  noncareer  versus  RA 
career  personnel)  within  each  MOS  in  the  command  elements  is 
available,  etc.  Since  the  detailed  input  data  are- difficult,  if 
not  impossible,  to  obtain  at  the  present  time,  the  systems  analyst 
has  made  some  assumptions  about  the  available  information  in  the 
development  of  data  for  this  demonstration  problem. 

SYSTEM  DESIGN 

The  system  to  be  modeled  covers  eight  assignment  areas  of 
the  Infantry  MOS  family,  11B.  Within  this  MOS  family,  there  are 
three  shill  levels:  UB1,  1IB2,  and  1IB4.  These  skill  levels 
can  be  further  classified  by  components  of  AUS  and  RA  noncareer 
personnel  in  the  llBls  and  1132s  and  RA  career  personnel  in  the 
11B4s.  In  order  to  model  all  combinations  of  these  eight  assign¬ 
ment  areas  and  five  skill  level-component  categories,  40  matrix 
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nodes  are  defined  (see  Table  4).  Each  node  represents  one 
component  within  one  MOS  skill  level  in  a  specific  assignment 
area.  Within  the  GMM-DISTRO  computer  routines,  the  nodes  are 
identified  by  both  a  node  number  and  a  node  reference  number. 

Table  5,  printed  as  part  of  the  computer  output,  lists  the  total 
number  of  assets  in  each  of  the  eight  assignment  areas,  referred 
to  as  node  clusters,  and  the  assets  in  each  of  the  40  individual 
MOS-component  areas,  referred  to  as  nodes. 

In  order  to  spread  the  assets  throughout  the  time  periods 
in  the  individual  nodes,  the  personnel  are  assumed  to  be  evenly 
distributed  throughout  the  length  of  the  node.  For  example,  of 
the  9944  assets  within  the  first  node  (STl-UBl-RAs),  904  people 
are  placed  in  each  of  the  eleven  time  periods  in  the  node.  Time 
in  the  service  is  assumed  to  have  a  correspondingly  even 
distribution. 

Within  each  of  the  40  nodes,  the  personnel  assets  are 
input  by  the  amount  of  time  which  they  have  spent  in  the  tour, 
or  assignment  area,  and  in  the  system,  or  service.  Row  and 
column  coordinates,  representing  these  respective  time  dimensions, 
locate  each  group  of  personnel  in  the  node.  Using  program  FILL, 
these  coordinates  and  the  number  of  people  located  in  the  position 
by  the  coordinates  are  written  onto  a  permanent  storage  disk  from 
which  they  are  input  to  a  temporary  storage  disk  by  the  Tour  Deck 
Setup  cards  (see  Figure  8  for  the  complete  problem  data  setup). 


TABLE  4 


TOUR  AREA  DESCRIPTION  FOR  GMM-DISTRO  SAMPLE  PROBLEM 


assgn. 

AREA 

CODE  NO.  TYPE 

TOUR  AREA 

CODE  NO. 

MOS 

SKILL 

LEVEL 

COMPONENT 

NODE  NO. 

NODE 

REFERENCE 

NO. 

1  ST  1 

1 

1131 

NC-RA 

1 

1,1 

NC-AU8 

2 

1,2 

2 

1132 

NC-RA 

3 

1,3 

NC-AUS 

4 

1,4 

3 

1134 

CAREER 

5 

1,5 

2  ST  2 

4 

11B1 

NC-RA 

6 

2,1 

NC-AUS 

7 

2,2 

5 

11B2 

NC-RA 

8 

2,3 

NC-AUS 

9 

2,4 

6 

1134 

CAREER 

10 

2,5 

3  LT 

7 

1131 

NC-RA 

11 

5,1 

NC-AUS 

12 

3,2 

8 

1132 

nc-ra 

13 

3,3 

NC-AUS 

14 

3,4 

9 

1134 

CAREER 

15 

3,5 

4  STAB 

10 

1131 

NC-RA 

16 

4,1 

NC-AUS 

17 

4,2 

11 

1132 

NC-RA 

18 

4,3 

NC-AUS 

19 

4,4 

12 

1134 

CARES 

20 

4,5 

32 

Table  4  Cont. 


ASSGN. 

TOUR  AREA 

MOS 

AREA 
CODE  NO. 

TYPE 

CODE  NO.  ■ 

SKILL 

LEVEL 

5 

C  1 

13 

11B1 

14 

11B2 

15 

11B4 

6 

C  2 

l6 

1131 

17 

1132 

18 

11B4 

7 

c  ? 

19 

11B1 

20 

1132 

21 

1134 

8 

C  4 

22 

11B1 

23 

1132 

24 

1134 

COMPONENT 

NODE  NO. 

NODE 

REFERENCE 

NO. 

NC-RA 

21 

5,1 

NC-AUS 

22 

5,2 

NC-RA 

25 

5,3 

NC-AUS 

24 

5,4 

CAREER 

25 

2,5 

NC-RA 

26 

6,1 

NC-AUS 

27 

6,2 

NC-RA 

28 

6,5 

NC-AUS 

29 

6,4 

CAREER 

30 

6,5 

NC-RA 

31 

7,1 

NC-AUS 

32 

7,2 

NC-RA 

35 

7,3 

NC-AUS 

34 

7,4 

CAREER 

35 

7,5 

NC-RA 

36 

8,1 

NC-AUS 

37 

8,2 

NC-RA 

38 

8,3 

NC-AUS 

39 

8,4 

CAREER 

40 

8,5 

35 


TABLE  5 

ASSETS  AT  STARTING  STATE  OF  THE  SYSTEM 


NODE  CLJSltK  ai\jU 

•MODE 

roTALS 

NUDE 

ClusIFH 

l  = 

3*081 

mui'iE 

1  = 

**4  4 

NOllt 

2  = 

11 8n* 

NOi)t 

3  = 

42b4 

nude 

4  = 

0020 

sunt 

b  = 

o*;-*4 

no»)E 

wL  US  1  F  Ft 

/  i 

7eio 

MO  =  )£ 

6  = 

231  j 

7  = 

23 i  0 

woi)E 

H  = 

*84 

NOD?. 

4  = 

*84 

10  = 

124.3 

node 

■-L-JS  1 1£  F* 

i  = 

140/0 

NU|)t 

11  = 

2/J* 

f'UDt. 

12  = 

2332 

NUOt 

13  = 

27 1  o 

NUDE 

14  = 

2332 

mumE 

IN  = 

-3*o«i 

node 

SLUSlc« 

4  = 

7380 

NUOt 

16  =  ' 

*24 

MDl)t 

17  = 

1  13  3 

MODE 

IK  = 

*64 

MUUt 

IS  = 

1172 

MODE 

20  = 

Jiv2 

NUI»E 

ClusJKk 

b  = 

loU  72 

wOufc 

2 1  = 

1*20 

wnt 

22  = 

clbb 

wont 

23  = 

J 1  28 

mudE 

24  = 

3*68 

noijc 

2b  = 

J*00 

NUDE 

jlus  rp« 

o  = 

*06* 

'iOnt 

26  = 

S3* 

MODfc 

2/  = 

7  26 

mODc 

CM  = 

1484 

mus)L 

2*  = 

1424 

NUut 

JO  = 

o4  Vn 

NUDE 

SLOS  f  F.H 

7  = 

72 

mOm£ 

31  = 

1  4 

MO ‘It 

32  = 

u 

NlIMt 

33  = 

34 

'lOnt 

34  = 

0 

"lUOt 

3b  = 

24 

NUDE 

cluste* 

H  = 

0 

nunt 

36  = 

0 

nude 

37  = 

} 

MU1  Jt 

JH  = 

it 

—  t 

y* 

NODE 

3*  = 

0 

MODE 

40  = 

0 

TIME  PERIOD  4  /M 

J 0  UOTAS 

time  period  3  /input  _n 

/[QUOTAS  "/ 

TIME  PEROID  2 -/Li  N PUT  J  / 

<r quotas  / 


Time  PERIOD  I  /^QUOTAS 


/-MONTHLY 

REQUIREMENTS 


/CARD  £  / 

f%ARD  rh 


/card  sis' 

/  / 

I^CARD  I  f 
'CARO  601 — // 


/  /-LAST  RESORT 
JV  RULES 


PR  I ORITY-  OF-FILL  RULES 


/CARD  It—1  ) 

J _  /  /—  INITIAL  <■  FINAL  TRANSFERS 


/CARD  4<Z 

P - { 

CARD  I  / 


CARD  7 
/..CARD  3  I 
/  SARD  g  , 
r  CARD  4  M 

/  card  3  LT 

/CARD  2  J  / 

CARD  I  J  / 


TRANSFER  PARAMETER 
CARD 


TOUR  DECK  SETUP 


DISTRO  PARAMETER  CARDS 


- - PRIMARY  PARAMETER  CARD 

FKJURE  8.  OATA  INPUT  FOR  SAMPLE  PROBLEM 


Table  6  shows  the  locations  of  all  personnel  at  the  starting 
state  of  the  system.  The  printout  gives  the  time  in  the  service 
and  the  time  in  the  tour,  followed  by  the  number  of  assets  in 
each  nonzero  element  in  the  node.  For  example,  in  the  first 
node,  there  are  904  people  in  their  sixth  month  in  the  system  and 
their  first  month  in  the  tour,  904  in  their  seventh  month  in  the 
system  and  their  second  month  in  the  tour,  etc. 

Parameters  and  control  vectors  input  to  the  GMM  are  pre¬ 
sented  in  Table  7.  The  simulation  of  eight  assignment  areas 
(node  clusters)  and  40  assignment  area-skill  level-enlistment 
groups  (nodes)  will  run  from  month  one  to  month  four.  Flow 
rules  include  218  priority-of-fill  rules,  48  initial  and  20 
final  transfer  rules,  and  two  last  resort  rules.  The  LENGTH 
and  OUT  vectors  respectively  specify  the  length  of  service 
and  the  loss  rates  for  each  of  the  40  nodes.  Vectors,  which 
are  input  at  the  beginning  of  each  time  period,  are  tour  area 
requirements  (NEEDS (l) -NEEDS (4)),  and  input  from  outside  the 
system  (iOS(l)  -  I0S(4)). 

SYSTEM  FLOW 

The  data  to  which  the  GMM-DISTRO  simulation  is  the  most 
sensitive  are  the  flow  parameters  and  rules.  These  parameters 
determine  how  closely  the  simulated  system  reflects  the  real 
world  situation.  Careful  design  and  thorough  systems  analysis 
must  precede  this  part  of  the  data  preparation.  For  this 


r.  'V  <'V 


IS®??® 


sample  problem  the  BESRL  scientists  worked  closely  with 
ODCSPiiR  CAD.  The  complete  set  of  flow  rules  use  in  this 
demonstration  run,  however,  has  not  been  verified  by  CAD. 

Promotions,  or  horizontal  movements,  between  MOS  skill 
levels  are  reflected  in  the  initial  transfer  rules.  In  the 


example  shown,  the  following  transfers  occur: 

•  At  the  17th  time  period,  SCfp  of  the  1131s  are 
promoted  to  the  llBls . 

•  At  the  21st  time  period,  90 cf>  of  the  1132s  (RA)  and 
pyb  of  the  1132s  (AUS )  are  promoted  to  the  1134s  (RA); 

1  -f>  of  the  remaining  •  llB2s  (AUS)  and  I  >  of  the 
1131s  (AUS)  are  lost  or  transferred  out  of  the  system. 

•  At  the  end  of  the  33rd  time  period,  100^  of  the  1131 s 
(RA)  and  1132s  (RA)  are  lost  to  the  system. 

In  order  to  reflect  these  horizontal  movements,  49  initial 

transfer  rules  were  generated  as  shown  in  a  computer  printout, 

Table  8.  The  user  must  input  a  separate  rule  for  each  node 

zo  node  movement.  In  this  demonstration  run,  transfers,  or 

horizontal  movements,  were  not  made  in  the  CONUS  after  CONUS 

(Cp)  and  the  CONUS  after  STAB  (C4)  tours. 

The  following  rules  of  vertical  movement,  flow  between 
assignment  area  nodes,  were  modeled: 

1.  Movement  time  from  receipt  of  orders  to  movement 
is  three  months  including  one  month  transient 
time,  i.e.,  from  the  time  a  group  is  ordered  to 
the  ST,  three  months  will  elapse  before  they  arrive 
in  the  ST. 

2.  Two  months  delay  from  graduation  from  AIT  until  they 
can  be  ordered  to  ST.  (Tuus  for  individuals  ordered 
to  CONUS  and  then  to  ST,  total  time  to  reporting  is 
five  months,  combining  remarks  1  &  2.) 

3.  Transient  time  for  moves  from  overseas  to  CONUS  is 
one  month. 


TABLE  8 

INITIAL  AND  PINAL  TRANSFER  RULES 


total  transfers  =  S3  initial  transfers  =  48  final  r« ansfc^  i 

,900  FjUtL-UJ - AE  l  £.R_  i  7  _ r  IME.  j?trUO0S-Wi-1^3 —  aF4 ER - O-UME  r Ek  <  .  _ 

.900  'ROM  1.2  AFfE-t  17  TIME  PERIODS  70  1.4  AFTER  0  TIME  i-£-> :  ■ 

.900  rROM  2.1  ArJER  17  flMt  PERIODS  TO  2,3  AFTER  0  TIME  R£~;-.  . 

_ .iOU-EFDM  -2.2 — .At  I  £3 — U_iJH£_P£«UUJs_iO_2,*-_cF-I£R  .0— TIME-  PER  I  —  , 

.900  -ROM  3» 1  AFIET  l7  TIME  PERIODS  TO  3,3  AFTER  0  TIME  pE~Id_; 

.900  -ROM  3,2  AFTER  17  TIME  PERIODS  TO  3,4  AFTER  0  TIME  RERi^^; 

_ .90U.-EH.OM_4.t4 _ AEJER — U.-I1ME  .PER  I  DOS -IQ- *,3 — aF-TER— 0 — I ImE-.pe*  ;  L_  - 

.900  rH0M  a. 2  AFTER  1/  TlMt  P£RIOOS  TO  a, 4  AFTER  0  TIME  R£jI..: 

.900  ZRJM  5,1  AFTER  1/  TIME  PERIODS  TO  a, 3  aFTER  0  TIME  R£-I^; 

.9011  -ROM  A.? _ ArJER _ Lh-LIME. J>£iLlOOS.-Ta.^»A _ aF-I£H..O._Um£  -RE-tlu;-, 

.900  rROH  6»1  AFTER  17  TIME  PERIODS  TO  6,3  AFTER  0  TIME  PERIOD 

.900  rROM  6*2  AFTER  1/  TIME  PERIODS  TO  e,4  aFTEH  o  TIME  PERIODS 

_ ,9ilQ-£rU*l_l»3 _ Af.TEi_2J_UME_H£RIllaS_I0_US _ aF-IER-U-UME  .PERIOds 

.900  -ROM  2*3  AFTER  21  TIME  PERIODS  TO  2,5  AFTER  0  .TIME  PERIuus 
.900  -ROM  3.3  AFTE9  21  TIME  PERIODS  TD  3,5  AFTER  0  TIME  P£RiU!.S 

.900  -ROM  -A.  1 _ AEIEi _ 21 _ I iMrl. PERIODS— lD-4^5 _ AEIEH_0— I lR.E_REftIUui 

.900  'ROM  5.3  AFTER  21  TIME  PERIODS  ID  S.S  AFTER  0  TIME  PERIOD} 

.900  rRJM  6»3  AFTER  21  TIME  PERIODS  TO  o,5  AFTER  u  TIME  PERIODS 

.050  _rR  JM _ 1-.4 _ AE.IE3 _ 21— tlME--P£ftmUS-m_US _ AEJEK— O-UmE-PERIODS 

•  OSO  rR»  2*4  AFTE9.  21  TIME  PERIODS  TO  2.5  AFTER  o  TIME  periods 

.050  rROM  3*4  AFTER  21  TlMc  PERIODS  TO  3.5  AFTER  0  T iMt  PERIUDs 

.05n  ~RJM  a.4  AFTER  2.  TIME _PERIQOS_ ID.  4,5 _ AF.IER_fl_tlM£ JfERiPPS 

.050  rRJM  5*4  AFTER  21  TIME  PERIODS  TO  5,5  AFTER  0  TIME  PERIOD} 

.050  rROM  6*4  AFTER  21  TIME  PERIODS  TO  6,5  AFTER  0  TIME  PERIODS 

_ *01fl_EftJM_tA4—  Jk£I£.^.  jli_IXM£_PEP.IOOS-ID_0^a-_AF.l£H.4)_IiKE.  PERIODS 

.010  rR3M  2,4  AFTER  21  TIME  PERIODS  TO  o.O  AFTER  0  tlMt  PERIODS 

.010  rR3M  3.4  AFTER  21  TIME  PERIODS  TO  0.0  AFTER  0  TIME  R£RIO„> 

.010  rR3M_4..4 A  EXE"! 21  1 1-M£ PERI DOS -_IO_a , G AF IER ImE  PERiu-i 

.010  -iRJH  5»*  AFTER  21  TIME  PERIODS  TO  0,0  AFTER  0  TIME  PERIODS 

.010  rRJM  6*4  AFTER  21  TIME  PERIODS  TO  u,0  AFTER  0  TIME  PERIOD} 

_ »JBIU  JiRDM-.I  t2 _ AE  J  £A  .  J.  1_LI  Mt-PERIOD  S,  _I D..a),  Q _ AFJER~Q_T  I  ME.  PERIOD.' 

.010  rR3M  2.2  AFTER  21  TIME  PERIODS  To  u,o  AFTER  0  TIME  R£RIupS 

.010  rRJM  3*2  AFTER  21  TIME  PERIODS  ID  u,0  AFTER  0  TIME  PERIODS 

.010  IS 3H  4.2  -  AFTER  -21— IIM1L-PF-9I11DS -UL-il .0 _ AE.l£H_fl_T Im£_p£kI0d} 

.010  -RDM  5»2  AFTER  21  TIME  PERIODS  TO  0.0  AFTER  0  TImE  PERlOt.  ? 

.010  rR DM  6.2  AFTER  21  TIME  PERIODS  TO  0,0  AFTER  0  TIME  PERIODS 

_ AflL0L-r/i3M— U-l— AF. l£ 3 _ 3i_LlME_g£RI00S_IU_fl.0 _ aF.I£K_O..IIkE.  PERIODS 

.010  rRJM  2»l  AFTER  33  TIME  PERIODS  TO  o,0  AFTER  0  TIME  PERIOD.' 

.010  rR3M  3,1  AFTER  33  TIME  PERIODS  TO  o.O  AFTER  0  TIME  PERIOD} 

_ ^U0_iJl3M-4R  l  . . AFlER _ Ji-IlML-i>.ERIDDS_IU-0-,0 _ AEJ.EH_0_tlM£  -PERIO-'i 

.010  rR3M  5,1  AFTER  33  TIME  PERIODS  TO  o.O  AFTER  0  TIME  PERIODS 

.010  rHJM  6,j  AFTER  33  TIME  PERIODS  TO  0,0  AFTEH  o  TIME  PERIODS 

.010  rR3M  1.3 _ ALTER _ 33.  J I  ML-EEtU  ODS.  JU_0 . 0 _ AE.IEH_0_T  ImE_P£.R  I  Of  5 

.010  rHOrt  2,3  AFTER  33  TIME  PERIODS  TO  0,.0  AFTEm  0  TIME  PERIOPi 

.010  -ROM  3,3  AFTER  33  TIME  PERIODS  TO  o,0  4FTER  0  TIME  PERIODS 

-  .010  -~ROM  1,3  AFTER _ J3-.Il.Ht.  PERIODS..  .0 _ AF.TEH-0_.UHE-  EERIOds 

.010  rRJM  5,3  AFTER  33  TIME  PERIODS  TO  0.0  AFTER  0  TIME  PERIODS 

.010  rRQM  6*3  AFTER.  33  TIME  PERIODS  TO  0,0  AFTER  0  TIME  PERIODS 

— 1 .000  PH3M  U1  *F  TF  R  13.  TIME  PFHIUHS  ToIn.J-  -AFT£H_1_-L1ME_PFRI0o7 
1.000  r(ROM  1»2  AFTER  13  TIME  PERIODS  TO  6,2  aFTEH  1  TIME  PERIODS 

1.000  -ROM  1,3  AFTER.  13  TIME  PERIODS  TO  6,3  AFTER  1  TIME  PERIODS 


-ROM  1,5  AFTER.  13  TIME  PERIODS  TO  6,5  AFTER  1  TIME  PERIODS 
-ROM  2,1  AFTER-  14  TIME  PERIODS  TO  6,1  AFTER  1  T IMt  PERIODS 


1.000  rROM  2»3  AFTER.  14  TIME  PERIODS  TO  6,3  AFTER  1  TIME  PERIOD: 

1.000  rROM  2,4  AFTER  14  TIME  PERIODS  TO  o,4  AFTER  I  TIME  PEUOds 

1.000  ^RJM.i«l  AFTER  37  TIME  PERIODS  TO  7,1  AFTER  1  TIME  PERIODS 
.  1.000  -RJM  3*2  AFTER.  3/  TIME  PERIODS  TO  7.2  AFTER  1  IImE  PERIODS 

■  l.OOU  ?HJM  3.3  AFTER.  37  TIME  PERIODS  TO  7,3  AFTEH  1  TImE  PERIODS 

1.000  -ROM  3,4  AFTER.  37  TIMt  PERIODS  TO  7,4  AFTER  1  TIME  PtRlOuS 

_  1 ,000 _ r MOM  3*5 _ AF.TE.Ri _ 37_UMLP£HIOOS— LO_7^5 — aF-TEK-I-TIME  .PERIODS. 

■  1,000  rHOM  4*1  ArlER.  25  TIME  PERIODS  TO  8,1  AFTER  1  TIME  PERIOUS 

1.000  -RJM  4*2  AFTER-  2b  TIME  PERIODS  TO  d, 2  AFTER  1  TIME  PERIODS 

_1 . 0  0U._rHJM_4  *3 — AETE.Ri  .-25- JJME-PgRI  — AF-TER-l— UmE-PERIODS- 

1.000  -ROM  4*4  AFTER,  2b  TIME  PEHIOOb  TO  8,4  AFTER  1  TIME  PERIODS 

1.000  rR3M  4*5  AFTER.  2b  IIME  PERIODS  TO  8,5  AFTER  1  TIME  PERIOUS 

- 4? - : - v. 
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No  movement  between  STs. 


5.  Long  tour  first  term  assets  in  Europe  must  serve 
six  months  before  they  can  be  sent  to  ST. 

6.  No  one  stays  in  any  command  longer  than  36  months. 

7.  Alaska  and  SouthCom  are  not  part  of  the  sustaining 
base. 

8.  STRAF  I  forces  are  deploying  units  and  are  not  part 
of  the  sustaining  base. 

In  order  to  cover  tnese  movements ,  the  following  general  priori¬ 
ties  of  assignment  were  developed  with  three  priority  levels  of 
fill,  r1#  r2,  and  r~. 
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INTO 

FROM 

AFT] 

ST1  and 

C4 

0 

r2  *  ST2 

Cl 

5 

C3 

25 

C2 

25 

SB 

25 

SB 

18 

C3 

18 

C2 

18 

C3 

12 

LT  *  r. 

C4 

0 

0 

Cl 

* 

5 

C3 

25 

C2 

25 

i 

3 

- 

n 


8 


I 

s 

I 


Jg 

a 

M 


1 


-Jss 

'a 

l 

1 

.■3 


AFTER 


SB 

18 

C3 

18 

C2 

18 

C3 

12 

C2 

12 

3-  SB 

ST1 

12 

ST2 

15 

LT 

36 

C2 

25 

C2 

18 

C2 

12 

C3 

25 

C3 

18 

C3 

12 

C2 

3 

C3 

3 

4.  C2 

STl 

12 

ST2 

13 

5.  C5  IT  36 

Test:  Add  Cl,  C2,  C3,  and  SB  for  months  K  through  the  last 
month  minus  the  number  of  months  transiency  simulated. 
(Where  K  =  no.  months  transiency  at  the  first  of  the 


tour  +  1.)  If  the  number  in  the  CONUS  to'  rs  is  less 
than  r^  *  the  tour  authorizations,  stop  searching.  If 
these  tours  have  more  than  r^  *  the  tour  authorizations, 
or  if  the  ST2  and/or  LI  are  critical  node  clusters,  con¬ 
tinue  searching  until  the  ST2  and  LI  assets  equal  100$ 

*  their  authorizations. 


INTO 

FROM 

AFTER 

6.  ST2  (up  to 

C4 

0 

100$) 

Cl 

5 

C3 

25 

C2 

25 

SB 

25 

SB 

18 

C3 

18 

C2 

18 

C3 

12 

7.  LI  (up  to 

Cl 

5 

100$) 

C3 

25 

C2 

25 

SB 

l8 

C3 

18 

C2 

18 

C3 

12 
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Preparing  these  general  priorities  of  assignment  for  input 
to  the  computer  model  requires  further  specificity  of  the  move¬ 
ment  between  individual  nodes.  To  demonstrate  the  complexity 
of  developing  these  detailed  priority-of-fill  rules.  Table  9 
lists  the  218  rules  input  for  this  simulation.  For  example, 

33  rules  are  needed  to  specify  the  flow  into  the  ST1  area.  It 
is  important  to  note  that  the  orler  in  which  the  priorities  are 
specified  determines  the  flow  in  the  system.  The  order  can 
reflect  subtle  assignment  procedures,  as  well  as  an  assign¬ 
ment  area  priority  hierarchy.  It  is  crucial,  therefore,  to 
have  a  close  interaction  of  the  systems  analyst  and  the  mili¬ 
tary  personnel  in  order  to  validate  these  rules  of  flow. 

The  20  final  transfer  rules  (see  last  20  rules  in  Table  8) 
in  this  problem  take  care  of  the  returnees  from  the  ST1,  ST2, 
LT,  SB,  and  Cl  tours  who  are  not  needed  to  fill  requirements 
in  other  tour  areas.  These  personnel  eater  the  C2,  C3,  and 
Cb  tour  areas. 

The  Last  Resort  Tour  rules  move  to  the  Cl  tour  area  all 
new  system  input  which  is  not  needed  to  fill  node  requirements. 
In  this  sample  problem,  only  two  rules  are  employed  (see  the 
last  two  lines  of  printout  in  Table  9)- 


DISTRIBUTION  MIA 

Since  all  personnel  available  for  an  assignment  area  are 
assigned  without  regard  to  their  cooqjonent  or  time  of  enlistment. 
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ZABLE  9 

PRIORUY-Or-FILL  rules  for  sample  problem 


tlLL  PRIORITIES  FOR  SHULATIONvA  f 


_ lOft_l»*aC£NT  ., 

H-'U  PERCENT 
100  PERCtNT 
_ 100  PERCENT  . 

:oo  p£hcent 

1UO  PERCENT 
.  10U.PERCfc.Mt_ 
iuo  percent 

ICO  PERCENT 

_ Iuo.  KEtiCfcMX _ 

100  PERCtNT 
mu  percent 
_  u>o_P£R:t!it_ 
!U0  PERCENT 
•00  PERCtNT 
..100  -PERCENT— 
100  PERCtNT 
100  PERCtNT 
_lti(i_P£rJC£Nt_ 
100  PERCtNT 
too  PERCtNT 
_  utfa..a£iK.t..vx— 
1W0  PERCt-NT 
100  PERCENT 
100  PERCENT— 
luO  PERCtNT 
100  PERCtNT 
_Il‘U_?.E3C£ltI— 
100  PERCENT 
100  PERCtNT 
100  .PERCENT— 
loo  PERCtNT 
luO  PERCtNP 
.  .- -U..P.£-RCtM£i 
0  PERCtNT 
0  PERCENT 

_ o_eEHCfc.NI— 

t,  PERCtNT 
bb  PERCENT 
-_«i_PERCtC!Jl— 
bb  PERCtNT 
bb  PERCENT 

o>_per:ent_ 

ttb  PERCENT 
bb  PERCENT 
..  l>H...PEd.^.L- 
bb  PERCENT 
bb  PERCENT 
._Hb_PirlCtNJ_ 
bb  PERCENT 
bb  PERCENT 

Ub  PERCENT 
bb  PERCENT 

_ bb PERCENT 
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FROM.  1,  3 

_E&3di _ 2-i _ 3. 

FR3MI  J*  3 
FROMi  0,  1 
_FR3.Ml_S.t_l_ 
FR  3-Mi  b,  2 
FRJMi  6*  1 

-J-.R.0MI _ tu_2- 

FR3*'  4,  1 

FRO*-':  4,  2 

_FR3Mi _ 6.t _ L. 

FR3MI  4*  i 
FROMi  4,  2 


FRJMi  6*  4 
FllJHi  4  f  3 

“ilJH,  4i  1 

i n i"  4  i  3 

FROMi  4,  4 
FR3Mi  4,  3 
FR3Mi  4*  4 
—FRONi _ bt _ S. 

prsmi  7.  b 

FROMi  6,  s 

—EftJMl _ 4j_6_ 

FR3mi  4 »  b 
FR3MI  7,  S 
-FROMi — 6i_b_ 
FR3Mi  7,  b 
FR3Mi  3 1  3 

— F&3M1 _ S.»... &_ 

FR3Mi  b,  3 
FH3Mi  6.  4 
FR3Mt  4.  3 


FR3MI  6,  2 
FR3MI  4,  1 


FROMI  6t 

.fromi _ !sj_ 

FR3MI  7, 
FROMi  6, 
_£R0ML_4j_ 
FRJMI  4t 
FR3MI  ft 

_£ROMj _ 6.t_ 

FROMI  ft 


JPERlOOS 

3PERI00S 


■AF-TEH— 

AFTtR 

— 3PER-I-00S - 

UPEHTOOS 

- l-NTO- 

INTO 

— 4-r- 

4, 

-A- 

b 

AFTER 

1 JPEHIOOS 

Into 

4, 

b 

■AF-TEH — 36PE-R I-OOS - 

- INTO- 

-4-?- 

-S- 

AFTER 

ZbPEHlOOS 

1NT0 

4« 

b 

AFTtR 

ldPERTOOS 

INTO 

4, 

b 

-A  F-7ER — WPEH  K10S- 
AFTEfl  23PEHIOOS 
AFTER  ldPEHlOOS 

-AEJEA - 12REHWOS- 

AFTER  3PERI00S 
AFTER  3PEHIOQS 

-AFJEfl _ UPERiauS- 

AFTER  12PEH10DS 
AFTER  13PEHI00S 


4nTO — 4,-b- 
InTO  4 1  b 
Into  4t  b 


MOVtMtN  r 
MOVtMENT 
-MOVEMENT- 
MOOtHtNI 
MOVtMtNf 
-MOVtMtNI- 
MOVtMtN  r 
MOVEMfNf 
-MOVtMfNf- 
MOVtHEN | 
MOVtMtNf 
—MOVtMtN ( - 
MOVtMENl 
HOVtMENf 


TYPt  0 
TYPE  0 

TYPt - 0— 

TYPE  0 
TYPt  0 
TVPc — 0— 
TYPt  0 
TYPE  0 
TrPt  — 0  — 


TYPE  -u- 


.INTO _ 6*-l _ MOVEMENT.  TYPE  ..  0  . 


a — i  .3  periods - into — 6* 


AFTER  12PEHI00S 
AFTER  12PERI0DS 

-AF-TEfi - 13P.ERI00S- 

AFTER  1JPEHIO0S 
AFTER  12PERI0US 

AFTER  30PERIODS 
AFTER  UPERIOOS 

-AEXEfl - bPEHIOOS- 

AFTER  bPERlODS 
AFTtR  2bPERlOOS 
-AEXtfi — 2b(j£iiUi0S- 
AFTER  2bPEHI00S 
AFTER  23PERI0DS 

-AF.Ttft _ lilPEHIOOS. 

AFTER  ldPEHIOoS 
AFTER  ldPEHJODS 


INTO  6.  3 

INTO  6.  4 

-Into — 6*_a_ 

1NT0  6*  4 
INTO  6*  s 
-J.MTO — 6r-b- 
lNTO  7t  5 
INTO  5,  1 
-1NTT) — Z-t — 1- 
INTO  3,  i 
INTO  3.  1 
-Into — 3t-z~ 
Into  3,  1 

INTO  3.  2 
—Into — 3  • — l- 
Into  3,  l 
into  3,  2 


AFTER  bPEHIOOS  INTO  3.  3 

AFTER  bPEHIOOS  INTO  3,  4 

.AF.TER 2bP£HT  OOS - INTO— 3,-3.. 

AFTtR  2‘jPERiouS  into  3,  4 

AFItR  2sPER I  DOS  INTO  3,  3 

AFIMI  181‘i  HIO11S  InTii  3,  4 

At  H  it  181-t  u  1  fin*.  Inlo  3,  3 

AFTER  23PEHI00S  INTO  J,  . 

AFTtR  1 dpERIOOS  InTo  3.  3 

AFTER  ldPER IOOS  INTO  3,  » 

-AF.TER - bPEHIOOS  - Into  3,  6 

AFTtR  2bPERK)0S  INTO  j.  s 

AFTER  23PERI00S  Into  3,  a 

_A EXEH — 2bPERW0S - INTO — 3t  b 

AFTER  1I3PERIO0S  INTO  3,  b 

AFTER  IbPERIODS  INTO  3,  b 

-AETER — WPERIOOS - INTO — 3,-b 

AFTER  12PEHI00S  INTO  3,  b 

after  bPERioos  into  3.  3 


AFTER  25PERI0US 
AFTER  2bPEHI00S 

-AEXER _ lUPEAlJlOS - 

AFTtR  lapERlODS 
AFTtR  1UPEHI00S 

AFTER  bPEHIOOS 
AFTER  bPEHIOOS 

-AF-TEH — 24PEKIOOS - 

AFTtR  2bPERlOOS 
AFTtR  ldPERTOOS 

_A£1ER - 1^1  PERIODS - 

AFTER  laPEHlOOS 
AFTER  1 HPERlOOS 

AF.TER.  .-bPEHIOOS - 

AFTER  2SPEKI01uS 
AFTER  2SPERI00S 

-AEXER — 2bPERl0uS - 

AFTtR  ldPERlOOS 
AFTtR  lapEHIOOS 

—AF.TtR — l.dPEHMOS - 

AFTER  ldPERTOOS 


Into  j.  s 
Into  3.  a 
— INTO — 3,  b 

into  3,  s 
Into  3,  b 
—Into — 3,-b 
into  3.  b 
Into  3.  3 
— Into — 3,_4_ 

Into  3.  3 
Into  3.  4 
— Into — 3»_3. 

Into  3»  4 

into  j*  j 
— into — 3^-4- 
into  3,  1 
Into  3,  2 

— into — 3-* — i- 
INTO  3i  2 
INTO  3*  1 
— LN-TO — 3i— 2- 
INTO  3.  I 
Into  3.  2 

_ into — 3*_b. 

INTO  3*  t> 
into  3,  s 

— INTO - 3-»— 6. 

INTO  it  b 
INTO  3.  5 
— INTO — 3,-b. 
INTO  3,  5 


HtMAINOiR-  OF  SYSTEM  IVPUIFHOM  OUTSIUE  CATEOORY  1  INTO  5,  1 
Hh  IMfl- Rl  OF  bYSTFM  1  vPLLl-FRHM_mnE.t  OE— CAXF4QHY P-lNIO-b.  3. 


MOVtME..vr 

MOVtMtVf 

_ MOVtMb.Vr- 

MOVtMt.vr 

MOVtMt.vr 

_ MOVEMENf- 

MOVtMtNf 
MOVtMtN | 

: - MOVtMtNI  - 

MOVtMtNT 

MOVtMtNI 

- HOVtMENf. 

MOVtMtN  f 
MOVtMtNT 

_ MOVtMtNT— 

MOVEMENT 

MOVtMtNT 

_ .MOVtMtN  T- 

MOVtMtN | 
MOVtMtNT 

_ MOVtMENT. 

HOVtME  v I 
MOVtMtNT 

_ MOVtMtNI 

MOVt*tV| 

MOVtMtNI 

Mil vi  f’i  v  r 

•III  ,M  -II  I  | 
«,.L*<L  <T 

l^.tMt'.T 
-  iVt.MtNI 

MOVtMtNT 
.  .  MOVtMtN  T- 

MOVtMt-N  T 
MOVtMENT 
..MOVtMtNT 

MOVtMtNT 

MOVtMtNT 

_ .MOVtMtN  T- 

MOVtMENT 

MOVtMtNf 

_ MOVtMtNT. 

MOVtMENf 
MOVtMt  V | 

_ MOVtMtN  T- 

MOVtMtNf 

MOVtMtNT 

_ MOVtMtN 1 - 

MOVtMtNf 

MOVtMtN] 

- MOVtMtNT- 

MOVEMt-NT 

MOVtMENT 

_ MOVtMtNT- 

MOVtMtNT 

MOVtMtNT 

- MOVtMtNT. 

MOVtMtNI 

MOVtMtNT 

- MOVtMtNI- 

MOVtMtNT 

50 


TYPt  u 
TYPt  -.0... 
TYPt  0 
TYPt  0 
TYPt—  C— 
TYPt  U 
T  IPt  0 
I  Ypt — 0- 
TYPt  0 
TYPt  0 
TYPt - U 


TYPt — 0- 


TYPt  —  0  — 
T  YPt  0 
TYPt  0 

TYPt - 0— 

TYPt  0 
TYPt  0 
TYPt  .0.. 
TYPt  0 
1  YPI.  0 
I  irr  ii 

i  in  ii 
TYPt  0 
I  YPt  U 
1  YPt  0 
TYPt  0- 
TYpt  0 
TYPt  6 
.  TYPt  -  0- 
TYPt  0 
TYPt.  0 
TYPt — 0 
TYPt  0 
TYPt  V 
_T-YPt — 0- 
T  YPt  0 
TYPt  0 
_  TYPt —  0- 
TYPt  0 
T  YPt  0 
— i  YPc. — ty 
TYPt  0 
TYPt  0 

..TYP- - 0 

TYPt  u 
TYPt  0 

_t-Y-Pt - 0- 

TYPt  0 
TYPE  0 

_  TYPt - 0- 

trpt  o 
TYPt  o 
..T-YPt—O- 
TYPE  0 
TYPt  0 
— T-YPt — 0~ 
TYPE  0 


the  40  nodes  are  collected  into  24  assignment  area  -  MOS  skill 
level  groups,  or  tour  areas,  for  distribution  to  command  elements 
(refer  to  Table  4).  For  example,  tour  area  one  inculdes  all 
RA  and  AUS  1131 s  in  the  ST1.  During  the  GMM  simulation,  the 
total  minus  transients  in  these  tour  areas  is  calculated  and 
stored  on  a  disk  for  later  distribution  into  the  command  elements. 
The  specific  command  elements  within  each  of  these  tour  areas 
are  listed  in  Table  10. 

In  order  to  distribute  these  tour  areas  into  command 
elements,  the  user  must  input  distribution  parameters  and  de¬ 
tails  for  determining  manning  levels  in  the  specific  command 
elements.  Table  11  lists  the  necessary  parameters  and  vectors 
input  to  DISTRO.  The  three  PRIO  vectors  specify  fill  percent¬ 
ages  which  apply  during  the  GMM  simulation.  The  ?RI0(l)  vector 
serves  as  a  minimum  fill  level  for  all  node  clusters.  For 
example,  authorizations  for  the  second  node  cluster  (ST2) 
must  be  filled  to  85  percent  unless  there  are  needs  in  the 
critical  node  ST1.  (Note  that  in  the  NCRNODE  vector  the 
first  element,  which  corresponds  to  the  ST1,  equals  one.)  In 
order  to  apply  these  fill  rates,  the  vector  GRPINFR  directs 
the  program  to  sum  the  first  three  nodes  and  use  these  assets 
to  fill  the  first  node  cluster  quota. 

The  MATGRPS  vector  directs  the  calculation  of  24  tour 
area  sums  of  nontransients.  The  program  will  sum  the  non¬ 
transients  in  the  first  and  second  nodes,  the  third  and  fourth 


-UjlH  10 


-ora  ARKA  DIoJtlirui’iOKj  'JO  COMiAliD  BLBI.2N1-3 


'■’CIR  AREA 
DAoCAIPTIOiJ 


l.lBI-JJi 


ill-:. -hi 


11:'  f—i'.l 


u:  jodi 


1A 


^.onjiiii)  ele;;:;;,1  da,; 

Ke public  of  /ietra 

.-.‘public  of  . ie „n- 

-A  public  of  .  io;.n.  i 

Thailand,  Jtrutco;.. 
Korea 


llL-r-SU 


DA 


.)! 


o»  i 


Thailand ,  Strata  oi.: 
Korea 

Thailand,  3  cratco: ; 
Korea 


11B1-LT 


7A 


11B2-LX 


11B4-LT 


UB1-8TA3 


V'-; 


101 


Alaska,  oouthcor.:,  v„n, 

Europe 

Alaska,  Southco:..,  > „n, 

Europe 

Alaska,  Soulhco:.-.,  at;,.!., 
Europe 

3TAAF  II 
Joint  ..ct 


Table  10  cont 
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Table  10  coat. 


CODE  UQ. 


TOUR  AREA 

description 


ID  CODE 


COMMAND  ELEMENT  DESCRIPTION 


11B1-C2 
(After  ST) 


ARADCQM 


11B2-C2 


11B4-C2 


STRAF  HI 
STRAP  I 
Training  Base 


ARADCOM 


STRAF  III 
STRAF  I 
Training  Base 


ARADCQM 


11B1-C3 
(After  LT) 


STRAF  III 
STRAF  I 
Training  Base 


ARADCQM 


STRAF  III 
STRAF  I 
Training  Base 


Table  10  cont 


STRAP  I 


Table  10  cont 


7'V^- 


CODE  NO. 


TOUR  AREA 

description 


ID  CODE 


COMMAND  ELEMENT  DESCRIPTION 


24 


11B4-C4 


24A 

CDC 

24b 

ARADCOM 

24C 

AMC 

24D 

STRAP  III 

24E 

STRAP  I 

24f 

Training  Base 

56 


M 

M 


«k^F  --  - 


TABLE  11 


DISTRO  PARAMETERS  INPUT  FOR  SAMPLE  PROBLEM 


PARAMETER  NAME 
NPRLEV 
ISUM 
NUMELEM 
NUMMAT 

VECTOR  NAME 


BEGROW 


VALUE  INPUT 
3 
2k 
6k 
ko 

ELEMENTS  IN  VECTOR*-' 


PRIO(l) 

1.00 

.35 

.50 

.50 

•  50 

•  50 

.50 

.00 

PRI0(2) 

1.00 

1.00 

.75 

•75 

•75 

.75 

.75 

.op 

PRIO(5) 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.00 

GEBIBER 

0 

1 

2 

3 

0 

k 

5 

6 

0 

7 

8 

9 

0 

10 

11 

12 

0 

13 

lk 

15 

0 

l6 

17 

18 

0 

19 

20 

21 

0 

22 

23 

24 

NCRNOEE 

1 

0 

0 

0 

0 

0 

0 

0 

MATGRPS 

1 

2 

0 

3 

k 

0 

5 

0 

6 

7 

0 

8 

9 

0 

10 

0 

11 

12 

0 

13 

lk 

0 

15 

0 

16 

17 

0 

13 

19 

0 

20 

0 

21 

22 

0 

23 

2k 

0 

25 

0 

26 

27 

0 

28 

29 

0 

30 

0 

31 

32 

0 

33 

3^ 

0 

35 

0 

36 

37 

0 

38 

39 

0 

40 

0 

BEGRCW  (1)  to  BEGROW  (35)  *2 
BEGROW  (36)  to  BEGROW  (kO)  •  1 


i-'  Eleaents  in  vectors  are  presented  in  a  row  by  row  order  as  they 
are  input. 


I  S 


nodes ,  etc.  These  nontransients  (see  the  first  four  elements 
in  each  of  the  BEGRCW,  ENDROW,  BEGCOL,  and  BNDCOL  vectors)  are 
found  in  rows  2  to  13  and  in  columns  1  to  48  of  each  node. 

After  the  month  by  month  simulation  occurs,  the  non¬ 
transient  totals  for  the  24  tour  areas  are  distributed  to 
specific  command  elements  based  on  the  data  input  described 
in  Table  12.  The  tour  areas  are  distributed  in  the  order 
listed.  After  applying  nondeployability  rates  (PA  in  Table  11) 
to  each  tour  area  nontransient  total,  command  authorizations 
and  fill  rates  are  input  to  determine  manning  levels  for  each 
command  element.  In  this  problem,  all  command  elements 
within  a  given  tour  area  have  the  same  fill  rates.  These 
rates  may,  however,  vary  for  each  command  element.  For  the 
llB4s  in  the  ST1,  or  tour  area  three,  this  means  that  IOC# 
of  the  9096  authorizations  for  the  first  time  period  should 
be  filled,  if  possible. 

OUTPUT  FOR  THE  SAMPLE  PROBLEM 
The  output  for  the  GMM-DISTRO,  shown  for  this  sample 
problem,  is  based  on  the  need  to  check  the  program.  Other 
output  and  summary  statistics  routines  will  be  developed 
according  to  users'  demands. 

Initially,  GMM-DISTRO  prints  a  sunmary  of  the  DISTRO 
parameters  (see  Table  13),  including  the  nodes  which  are 
grouped  together  into  tour  areas,  and  the  time  periods  within 


TABLE  12 


BISTRO  COMMAND  ELEMENT  DATA  FCR  SAMPLE  PROBLEM 

_ COMMAND  ELEMENT _ 

TOUR  FILL  AUTHORIZATIONS  FCR  TIME  PERIODS 


AREA 

RATE 

IDENT. 

1 

2 

3 

4 

1 

1.00 

11B1 

S1A 

28358 

28358 

28358 

28358 

2 

1.00 

11B2 

S1A 

16051 

16051 

16051 

16051 

5 

1.00 

11B4 

SlA 

9096 

9096 

9096 

9096 

4 

.85 

11B1 

S2A 

79 

77 

76 

75 

S2B 

4544 

4475 

4404 

4334 

5 

.85 

11B2 

S2A 

78 

77 

76 

75 

S2B 

1881 

1852 

1822 

1793 

6 

.85 

11B4 

S2A 

79 

78 

89 

75 

S2B 

1175 

1156 

1326 

1121 

7 

.50 

11B1 

LEA 

846 

860 

874 

888 

LTB 

4222 

4291 

4359 

4428 

8 

.50 

UB2 

LTA 

985 

999 

1015 

1031 

LTB 

4085 

4152 

4218 

4285 

60 


Table  12  Cont 


COMMAND  ELEMENT 


TOUR 

AREA 

FILL 

RATE 

IDEMT. 

AUTHCREATIONS  FOR  TIME  PERIODS 
12  3  4 

9 

•  50 

UB4  LTA 

844 

857 

871 

885 

LTB 

3098 

3149 

3199 

3249 

10 

.40 

11B1  SBA 

2068 

2080 

2092 

2104 

SBB 

0 

0 

0 

0 

11 

.40 

1132  SBA 

74 

75 

75 

7  6 

SBB 

1994 

2005 

2017 

2028 

12 

.40 

11B4  SBA 

1254 

1261 

1269 

1277 

SBB 

1995 

2007 

2019 

2030 

13 

.30 

1131  CIA 

31 

32 

32 

32 

C3B 

8 

8 

8 

8 

CIC 

23 

23 

23 

23 

CXD 

358 

360 

361 

362 

CIE 

270 

271 

272 

273 

CIF 

1404 

1409 

1414 

1420 

14 

•  30 

1132  CIA 

128 

128 

129 

129 

CEB 

8 

8 

8 

8 

CIC 

8 

8 

8 

8 

6l 


Table  12  Cont. 


COMMAND  ELEMENT 


Table  12  Coat. 


TOUR 

FILL 

AUTHORIZATIONS  FOR  TIME  PERIODS 

AREA 

RATE 

IDENT. 

1 

2 

3 

4 

C3E 

45 

45 

45 

44 

C3F 

15 

15 

15 

15 

21 

.10 

1134 

C3A 

• 

0 

• 

0 

• 

0 

• 

0 

• 

• 

C3D 

• 

0 

• 

0 

• 

0 

• 

0 

C3E 

15 

15 

15 

15 

C3F 

228 

227 

226 

225 

22 

•  30 

1131 

C4A 

« 

• 

0 

• 

• 

0 

• 

• 

0 

• 

• 

0 

• 

• 

♦ 

C4F 

• 

• 

0 

« 

• 

0 

4 

• 

0 

• 

• 

0 

23 

.30 

1132 

C4A 

• 

• 

0 

• 

• 

0 

• 

• 

0 

• 

• 

0 

• 

• 

• 

• 

C4F 

• 

• 

0 

• 

• 

0 

• 

• 

0 

• 

• 

0 

24 

•  30 

1134 

C4A 

• 

• 

0 

• 

• 

0 

4 

• 

0 

• 

• 

0 

• 

4 

• 

• 

C4F 

• 

• 

0 

• 

• 

0 

• 

• 

0 

4 

4 

0 

TABLE  13 


DISTRO  PARAMETER'S 


UI STRI8 J  f  ION  PA-?A.-lE.r£-(5 


-NO(v.OdHLOr  AbLFS  At  »£3l  \J.N i.NG  AM)  EnU  OF 
MaIkICES  *  I  Th  In  NOO*  ClUsTERS 


HATKiX 

I 

3 

rHST  HOw 
2 

4 

last  r!Ow 
13 

13 

■  first  col 

1 

1 

-  LAST  COL 
48 

40 

3 

2 

13 

- y  >  - 

l 

48 

^  2  li  - - -  -j--  — . 40  — 


7 

2 

14 

i 

1 

48 

8 

2 

14 

1 

48 

R 

2 

14 

1 

48 

10 

2 

14 

1 

48 

11 

2 

37 

1 

48 

—  12  - 

. .  2 

--  3  7 

r  - 

- 48  ■ 

- 13- 

- a 

-  -  -  37 

.  j ... 

-48  *  ■ 

14 

2 

37 

l 

48 

15 

2 

37 

l 

48 

16 

2 

27 

l 

*♦8 

17 

2 

27 

l 

48 

16 

2 

27 

l 

48 

-~t9~ 

- 2 

-  27  - 

. .  i  -  • 

. 48  ■ 

— ao-~ 

- — g 

- 27  - 

—  I-.  . 

...  _#8  ._ 

•  —21  - 

- 2 

- 47- 

. . 1  __ 

•  —  --48  • 

22 

2 

47 

l 

48 

23 

2 

47 

l 

48 

"?4  - 

- a 

- -  —  47 

...  -i  —  - 

■  -  48  - 

25 


47 


T5 


48 


Table  13  cont 


26 

2 

47 

1 

48 

- 2-T - 

- ?  .  .. 

- . 47 . 

•1 

—  -48' 

..-..-47.. _ _ 

29 

2 

47 

1“ 

1 

’  *8 
48 

30 

2 

47 

1 

48 

31 

2 

47 

1 

48 

32 

2 

'47 

1 

48 

33 

2 

47 

1 

48 

"  l 

48 
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the  nodes  which  define  nontransients.  Then  the  GMM  flow 
rules  are  presented  (see  Tables  8  and  9)*  First  the  transfer 
flow  rules  are  printed. telling  the  percentages  which  are 
removed  from  a  losing  node  at  e  specified  time  and  are  input 
to  a  gaining  node  at  another  specified  time  period.  When 
the  people  leave  and  enter  the  same  cells  of  the  losing  and 
gaining  nodes,  the  user  inputs  a  zero,  or  blank,  for  the 
variable  PERDTO. 

The  fill  priorities  are  then  printed.  In  these  rules, 
a  zero  percent  removed  from  a  node  is  handled  identically  to 
100  percent  removed  to  make  the  data  preparation  easier.  When 
a  rule  says  AFTER  5  periods,  personnel  are  removed  in  the  5+1 
time  period  in  the  node.  Movement  type  0  means  they  will  be 
input  into  the  first  time  period  in  the  gaining  assignment 
node  and  in  the  same  time  period  in  the  system  as  in  the  losing 
node.  This  is  equivalent  to  the  type  1  flow.  Following  these 
priority-of-fill  rules  are  the  Last  Resort  Tour  rules  (see 
the  last  two  printout  lines  of  Table  9) •  In  this  problem,  the 
two  unassigned  input  categories  will  be  sent  to  Cl. 

The  personnel  system  simulated  is  printed  as  a  group  of 
personnel  nodes  which  include  the  time  in  the  system  and  the 
time  in  the  tour  (or  node)  for  all  people  in  the  nodes.  Zero 
elements  are  not  printed  to  conserve  space.  The  starting 
state  of  the  personnel  nodes  is  printed  in  Table  6. 
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At  this  point  in  the  program,  the  nodes  are  updated  and 
the  simulation  process  begins.  If  any  personnel  complete  LENGTH 
time  periods  in  a  node,  a  list  of  these  personnel,  who  are 
available  for  another  tour  assignment,  is  printed.  Since  none 
of  the  people  complete  a  tour  at  this  time,  there  is  no  prlnt- 


Node  and  node  cluster  totals  are  printed.  These  totals 
equal  the  personnel  in  Table  6  minus  personnel  who  have  com¬ 
pleted  the  tours  in  the  update.  In  this  case,  the  totals  are 
identical  to  the  original  matrix  since  no  personnel  have  com¬ 
pleted  LENGTH  months  in  the  tour.  Node  and  node  cluster  deploy - 
ables,  defined  by  the  rows  and  columns  which  are  totaled,  are 
printed  as  "Output  from  Subroutine  Summary."  (see  Table  14) 
These  totals  of  deployables  are  calculated  after  the  initial 
transfers  and  prior  to  the  application  of  the  priority -of -fill 
rules.  For  example,  the  l6th  and  17th  nodes,  defined  in  Table 
4  as  NC-RA  and  NC-AUS  HBls  in  the  SB,  have  924  and  1133  people 
respectively  in  the  second  to  the  27th  month  in  the  SB  tour 
area  and  in  the  first  to  the  48th  month  in  the  system.  These 
personnel  collectively  equal  2057  nontransient  personnel  for 
the  SB-1IB1  tour  area.  The  sum  of  2057 >  2136,  and  3192  equals 
the  SB  deployable  total,  used  as  a  minimum  level  below  which 
the  SB  cannot  be  depleted  unless  the  SB  quotas  drop  below 
this  total,  or  personnel  are  needed  for  the  critical  ST1. 
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As  the  program  begins  to  apply  the  priority -of -fill  rules, 
node  cluster  requirements  and  shortages,  and  node  requirements 
and  shortages  are  printed.  In  this  run,  only  node  cluster  re¬ 
quirements  are  used,  so  the  node  requirements  and  shortages 
are  output  as  zeroes.  For  each  level  of  priorities,  inter¬ 
mediate  output  of  node  cluster  fill  rates  (FRIO),  quotas  (NED), 
assets  (ACT),  and  modified  needs,  calculated  by  multiplying 
FRIO  times  NED  and  subtracting  ACT,  are  printed  (see  Table  15). 

After  all  of  the  priority-of-fill  rules  have  been  applied, 
Subroutine  Summary  again  outputs  totals  of  deployables  in  the 
nodes  (Table  16),  followed  by  the  personnel  node  distribution 
(Table  17).  This  printout  of  the  personnel  nodes  includes  the 
new  personnel  input  with  the  application  of  the  priority-of-fill 
rules. 

The  final  printout  for  the  first  time  period  is  a  summary 
of  all  personnel  flow,  or  movement,  which  has  taken  place 
using  the  priority-of-fill,  the  initial  transfer,  final  trans¬ 
fer,  and  last  resort  tour  rules.  Table  18  shows  the  printout 
for  the  first  time  period.  The  output  columns  respectively 
describe  the  gaining  node  cluster  and  node,  the  losing  node 
cluster  and  node,  the  number  of  personnel  input  to  the  gaining 
node,  the  number  lost  to  the  system,  and  the  time  period  in  the 
system  and  in  the  tour  of  the  gaining  node  where  the  personnel  were 
placed.  For  example,  the  first  row  indicates  that  124  men  were 
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input  into  column  17  and  row  1  of  the  node  1,1  from  node  5>1 
and  36  men  were  lost  to  the  system.  This  extensive  printout 
is  output  for  each  time  period  simulated. 

At  the  end  of  the  GMM  simulation,  DISTRO  distributes 
the  tour  area  totals,  less  transients,  to  command  elements. 

Table  1 0  chovs  the  printout  of  the  distribution  for  each  tour  area 
anc  2.  .  of  the  four  time  periods.  To  illustrate  use  of 
tl'  ""'ue,  look  at  tour  area  4,  time  period  1.  The  4620 
nontransients  minus  a  20  percent  patient  rate,  representing 
other  nondeployability  not  specifically  covered  previously 
by  the  model,  equals  3696  deployable  personnel  to  be  distributed 
to  two  command  elements  (defined  in  Table  7  as  Thaiiand-StratCom 
and  Korea).  Eighty-five  percent  of  the  79  and  4544  personnel 
authorizations,  or  67  and  3862,  equal  the  command  element 
manning  levels.  Only  63  and  3635  personnel  are  allocated  to 
these  co’mand  elements,  leaving  a  -253  Surplus,  or  Shortfall 
of  233  personnel.  Each  tour  area  distribution  is  output  in 
the  same  manner. 

Even  though  this  example  appears  complicated,  it  simulates 
a  MOS  with  e  relatively  simple  structure  and  flow.  Needless 
to  say,  other  MOS  groups  could  be  much  more  complex.  At  this 
point  the  bulky  output  is  not  useful  to  management  without 
summarization.  Thus,  once  the  types  of  output  needed  have  been 
are  determined,  special  routines  will  be  developed  to  output  this 
information  concisely. 
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APPENDIX 


COMPUTER  LISTINGS  OF  DISTRO  SUBROUTINES 


Q1 


oooooooonoooooonooonno 


31/32/3300  FORTRAN  O.1)/mS0S  2?/02/71 


C 

C 

C 

C 

C 


SUBROUTINF  DISTR0(MAT0UT»MATIN> 

FFBRUARY  1969-PROGRAMMER  WITT 

distribution  subroutine-distrIbutes  available  assets  in  each  time 

PERIOD  AMONG  SPECIFIC  COMMAND  ELEMENTS 


common 

nofirs: 

.NOLAST 

yNOTT 

,ITRTlME  ♦INTEG 

common 

ip 

, lNE(48) 

ylFND 

.OUTTT (2n0) 

M. 

common 

OUTST (200) 

.OUTTO (200) 

,OUTSO(200) 

M 

* 

COMMON 

PCT (200) 

.PERD(200) 

y  JK 

ySYST (48.48) 

COMMON 

PA ( 100) 

.NaV(IOO) 

yLFNGTH(lOO)  .OUT(lOO) 

IS 

COMMON 

INTOUR (22^ ) 

y InSUB (220)  yOUTTOuR (220) 

1 

COMMON 

100(220) 

.OljTSUB  (220) 

,AFTF9(2?0) 

COMMON 

PER (220) 

.RATE(100> 

.NEEDS (lo) ♦NE(lOylO) 

jg 

COMMON 

105(10) 

.NED(lO) 

yNFE(lOO) 

,  IF  ILL  yMAXLEN 

COMMON 

NTOUR 

♦  NP 

yCTOS 

♦PERnTO (?00) 

IS 

COMMON 

PDW 

.LSTRSTO(IO) 

.LSTrSTT  f 10) 

COMMON 

LSTRSTS (10) 

♦  ITT 

.MAXSUB  .ACT (10) 

■S 

COMMON 

NSIT(lO) 

.  INOS (10.10) 

, IGRadE (?2ft) 

M 

A 

COMMON 

REP (220) 

« 1TYPF ( 220) 

.PEROUT (?20) 

COMMON 

IDISTON 

yISUM 

♦GRPSUM(IOO)  ♦PRIO(lOO) 

P 

COMMON 

BE6R0W (100) 

♦EnDROW(IOO)  yBEGCOL (100) 

H 

COMMON 

ENDCOL ( 100 ) 

♦MaTSUM(IOO)  .MATGRpS (100) 

|| 

COMMON 

TYPE ( 100) . 

.SUB (100) 

♦  NiiM(lOO) 

.ACTUAL ( 1 00) 

COMMON 

NPRLEV 

yNT 

♦  i'hold 

.LEN  .LEVEL  .M 

COMMON 

NCRNODE  C 1 0 o  > 

♦MiN(lOO) 

.GRPINPR ( loD) 

-'g* 

V 

COMMON 

MAXDEPL(IOO) 

integer 

TYPE 

y  SUB 

♦ACTUAL 

♦ENDCOL  .GRPINPR 

a 

integer 

CIOS 

ySYST 

♦OuTSUB 

.OUTTOUR  .AFTER 

■M 

-W 

integer 

ACT 

, OUTTO 

♦  OiiTSO 

.OUTTT  .OUTST 

9 

integer 

PERD 

yGRPSUM 

yBFGROW 

.ENDROW  yBEGCOL 

integer 

PERDTO 

u 

SUBROUTINE  PARAMETERS 
NPRLEV=NUMBER  OF  PRIORITY  OF  FILL  LFVELS 
PRIO  =  PERCENTAGE  OF  FILL  FOR  NODE  OR  NODE  CLUSTER 

GRPINPR (ISUM)=GR0UP  SUmS  WITHIN  PRIORITIES.  INITIAI  GROUP  SUM=0  IN  EaCh 

priority,  the  numbfr  of  priorities  =  number  of  n. 

NCRNODE(lTT)=VECTOR  of  CRITICAL  NODFS.  WHICH  Must  re  filled  TO  initial 
LEVEL  REGARDLESS  OF  OTHER  LOWER  PRIORITY  NODF  DEMANDS. 

NUMELEMsNUMBER  OF  ELEMENTS  IN  MATGRpS  VECTOR 

MaTGRPSsVFCTOR  DETERMINING  WHICH  MATRICES  OR  VECTORS  ARE  TO  BE  SUMMfD 
AND  WHICH  AGGREGATE  SUMS  ARE  TO  RE  OBTAINED 
NUMMAT=ACTUAL  NUMBER  OF  MATRICES  OR  VECTORS  SUMMED  INDIVIDUALLY 

bfgrow.endrow.begcol.and  endcol=vectors  of  nummat  elements  which 

DETERMINE  RESPECTIVE  ROW  AND  COL  BOUNDARIES  FOR  MATRIX  SUMS 
IH0LD=NUMPER  WHICH  MUST  REMAIN  IN  ToUR  AREA  TO  MAINTAIN  MINIMUM  LEVfL 
OF  FILL 

MaXDEPL(ISUM)=MAXIMUM  DEPLOYABLE  PERSONNEL  WITHIN  PRIORITY  r,R0UP= 

TOTAL  IN  PRIORITY  GROUP-TRANSIENtS. 

SECTION  1 

INPUT  DISTRIBUTION  PARAMETERS 

ENTRY  INPUT 

READ  I02*NPRLEV» ISUM 

DO  18  I=1,NPRLEV 

istart=i*nt-nt*i 

i$top=i#nt 

18  READ  101,(PRIO(J),J=ISTART»ISTOP)  92 


INPR=ISUM,NT 

READ  102, (GRPINPR(I)  ,I  =  1,INPR> 

READ  1 0?« {NCRNODE (I)»I=1»NT) 

RFAD  102*mUMELEM,NUMMAT 

RFAO  102* (MATGRPS(I) ,I=1«NUMELEM> 

READ  102*  (BEGROWU)  ,EnorOW<I>  »BEGCO|.  (1)  ,ENDCOLU)  ,I  =  1»NUMMAT) 
C 

PRINT' 1 03 
PRINT  1o5 
PRINT  106 
J=0 

DO  16  I=1.NUMELEM 

IF (MaTGRPS  < I ) ,£Q. 0 ! GO  TO  14 

J=J*1 

PRINT  109. MATGRPS ( I ) ♦BFGROW ( J) tENDRnW ( J) ,8EfiCOL(J) .fNDCOUJ) 
GO  TO  16 
14  PRINT  110 

16  CONTINUE 

PRINT  104, (J,PRIO<J) ,J=1»IST0P) 

RFTURN 

C 

C  SECTION  2 

C  CALLS  SUBROUTINE  SUMMARY  WHICH  OBTAINS  TOTALS 
ENTRY  ISUMAR 
INDIV=INTOT=0 

call  summary {numelem, indiv*intoti 

C  CALCULATE  MAXIMUM  DEPLOYABLE  AVAILARLE  IN  TnUR  area 
J=0 

ISUM1=J=0 
Dn  21  1=1 » INPR 

IF(GRPINPP(I  l.GT.O)  GO  TO  17 
J=J*1 

maxdepl(J)=o 

GO  TO  21 

17  ISUM1=ISUM1*1 

MAXDEPL ( J) =MAXOEPL (J) ♦GRPSUM ( ISUM1 ) 

PI  CONTINUE 

PRINT  117, ISUM1, J 

return 

C 

C  SFCTIoN  3 

c  modification  OF  RETIREMENTS  FOR  TIME  PERIOn 

ENTRY  MODIFY 
J=LEVEL*NT-NT 
DO  6  1=1 , NT 
MIN<I)=0 
J=J*1 

IF(IFILL-1 )9,10 

9  NEEDS(I)=NED(I)*PRI0(J)-ACT{I> 

IF (NEEDS ( T )) 3,4,4 

3  NEEDS(I)=n 
GO  TO  4 

10  NE  < I ) =NEE ( I ) «PRIO ( I ) -ACTUAL ( I ) 

IF(NE(I) ) ll»4*4 

11  NE(I)=0 

4  IF(MAXDEP|  (I  )  ,LT .NEEDS ( I  ))MIN(I  )=1 
6  CONTINUE 

IF ( IFILL-1 ) 12» 13 

12  PRINT  107, < I  * NEEDS ( I ) , T=1 »NT) 

PRINT  112. (NED(I) ,1=1, NT) 

PRINT  113, (ACT { I ) , 1=1 ,MT) 
istart=level*nt-nt*i  95 


IST0P=LFVFL*NT 

PRINT  114. LEVEL, (PRIO < I ) ♦ I=ISTART, IsTOP) 
PRINT  115.  (NCRNODEU)  «I  =  1»NT) 

PRINT  116, (GRPINPR(I) ,I=1,INPR) 

GO  TO  5 

PRINT  lOfl, (I,NE<I) , 1=1 .NT) 


PRINT  11 

print  n 

GO  TO  5 
13  PRINT  10 
5  CONTINUE 
RFTURN  ' 


SFCTION  4 

CALLS  SUBROUTINE  AODUP  WHICH  DISTRIBUTES  NOoE  ClUSTFRS  AMONG 
SPECIFIC  DISTRIBUTION  AREAS. 
entry  iado 
call  allocate 
return 

SFCTION  5 

MAINTAINS  MINIMUM  LEVEL  IN  TOUR  AREAS 
Entry  mintmum 
ioemand=nfeos<matout) 

IF (NCRNODF (MATIN) .EQ.  1)  GO  TO  25 

iF(MAXOEPLtMATOUT) .LE.TDEMANO)  GO  To  20 

IF  t <MAXOEPL(MATOUT)-SYST(M,LEN) ) .GE.IDEMAND)  GO  TO  ?5 

IOVER=MAXnEPL (MATOUT) -ILEMAND 

IhOLO=SYST(M,LEN)-IOVER 

SyST(M,LEn)=IOVER 

GO  To  25 

20  lHOLD=SYST(M,LEN) 

SyST(M.LEn)=0 
MIN (MATOUT) =1 
?5  CONTINUE 
return 

subroutine  OISTRO  formats 

101  FORMAT(8F10.4) 

102  format  1 4 o  t  2 ) 

103  FORMAT (24HOOISTRIBUTION  PARAMETERS/! 

104  FORMAT (13HONOCE  CLUSTER »5X»9HF ILL  RATE/ ( 18* 1  OX,  F5.^)/) 

105  FORMAT (/40HONONOEPLOYABLES  AT  BEGINNING  AND  END  OF  /30H0MATRICES  W 
IITHIn  NODF  CLUSTERS) 

106  FORMAT(7HOMATRIX,2X,9HFIRST  R0W,2X,rhLAST  R0*»2x,9HFIRST  C0l,2X,8H 
ILaST  COL) 

107  FORMAT (/33HOMODIFIEO  NEEDS  FOR  NODE  CLUSTERS/ 13HONOOE  CLUSTFR,3X»5 
IHnEEDS/ (I7,9X,I5) > 

108  FORMAT </2GHOMOOIFIED  NEEDS  for  NODEs/5HONODE*3X,5HNfEDS/(I5,3X,I5) 
1) 

109  FORMAT (I5.4X,I6,5X»I5,SX,I6»5X, 15) 

no  format</) 

112  FORMAT (7HnNEC  =  ,1018) 

113  FORMAT(7HoACT  =  ,1018) 

114  FORMAT (7H0LEVEL  , 13,/ ( RHOPRIO  =  ,10F5,3)) 

115  FORMAT (60H0CRITICAL  NODE  VECTOR.  I  =  A  CRITICAL  NOnE,  0  =  NONCRIT 
1ICAL/(20I3)> 

116  FORMAT (37HOTOUR  AREAS  WITHIN  PRIORITY  GROUPS  =  /(20T3>> 

117  FORMAT (9H0ISUM1  =  ,I5.4HJ  =  ,14) 


pORTRAN  DIAGNOSTIC  RESULTS  pOR  DlSTRo 


10  ERRORS 


SUBROUTINE 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

COMMON 

following 

COMMON 

COMMON 

integer 

integer 

integer 

Integer 

integer 

integer 


allocate 

NOFIRST 

IP 


31/32/330o  FORTRAN  <3.1)/mS0S  2P/02/71 


'?nTT  •itbtime  .integ 

ouTs„E„„,:s;sn.o;,FNO  :ssa«‘is:i 

ect.eoo,  .PEm.eoc.j,  JlullZ, 

;  .LENGTHIIOC,)  .OUT(IOO) 

OuTSUBOPO  ’act  »OUTTOi|R  (220) 

WATF,Vnn?  .AFTER  (2?0) 

’wc.w  100  .NEEDS (ln).NE(lo.lO) 

.JjEUUO,  .NeEUO.,  .IFIll,.  ,MAXLEn 

.LSTRSTO(IO) 

•-STRSTS(IO)  ,ITT 

NS  IT ( 1 0 )  .  I  NOS ( 1 0 « 1 0) 

REP (220)  . ITYPE (220) 

IOISTON  «1SUM 

BEGROW ( 1  no ) 

ENOCOL(IOO) 


PA(IOO) 
INTOUR (2?> 
IOD (220 ) 
PER (220) 

I  OS ( 1 0) 

ntouh 

ROW 


«PERdTO(?0o) 

.LSTrSTT (10) 

.maxgub  .actuo) 
.IGRflOE(?2n) 
.P€ROUT(?20) 

♦  GrPSUM(IOo)  .PRlOdnni 

♦Enorow(ioo)  .begcol(?J0) 

* wATf Vrt ( 1 0o>  .MATGRPS(IOO) 

♦  Niim(IOO)  .ACTuAL(iOo) 

»iholo  »len  »LEVEL  .M 
♦MTN(IOO)  .GRPiNPR(loO) 


TYPE(lOO) .SUB ( 100) 

NPRLEV  ,Nt 

NCRNODE(loo) 

MAXOEPL(lno) 

C0^TnfIATEMENTS  USED  °MLY  IN  allocate 

NACTDEP  (100)  m  .  ..ft*  T-j-  .  .  . . 

1DNC1 <100) 

Type  , sub 

cios  .syst 

act  .outto 

perd  .GRPSUM 

deploy  , surplus 

PERDTO 


.NAURATE(loO) 
.NauCAT ( 1 Oo  > 

.actual 

.OtiTSUB 
♦  OiiTSO 

.begrow 
.TnTAUTH 


.ENDcOL 

.OUTTOUR 

.OUTTT 

.endpow 


’IDNC(IOO) 


.AFTER 

.OUTST 

♦BEGCOl 


SU?53R”pEAs'LOCiTE  D,STfiI8UTES  BEg„URCES  ««0Ng  C„„m«ND  ELEMENTS  MTThIm 
OEFINIT InN  OF  VARIABLES 

NCaSrEH  "eF  Co™ANn0ERLESEUNTSARTOAF,;?cHE«r,;oS;p1«T!0,s 

OEPLOY=Ni|MBER  OF  DEPLOYABLE  PERSONmfi  uttuim  . 

PA=PATIEmT  rate  for  each  tour  area  ITHIN  a  tour  AREA 

NAUCAT (NrAT)=AUTH0Rl7ATl0N  FOR  EACh  COMMAND  ELEMFnt 
NAURATE  (nCAT)  =PERSONNFL  AUTh0RT7FD»daTF  nc  cn 

NWS8I,3i58B  ACIUALLF «  .»Wt^cSS^eSSS? 

b*tes  «»  <««. 


PRINT  103 
INTEG=INTFG-1 

READ  101.  <PA(I) .1=1.1 SUM ) 


O0  20  I=1,ISUM 
PRINT  105 

I OS’NCAT , ( IDNC ( J) . IDNC1 ( J) » J=1 ,NCAT) 

Read  101. (Rate(j> .j=i.ncat> 


95 


non  o  o  o  on 


00  20  K=1 ,  INTtG 

RFAO  100, (NAUCAT(J) ,J=1 ,NCAT> 

c  oeterminfs  deployable  personnel  fop  each  tour  area 
print  109 

CALL  RANRFAD<14,GRPSUM,ISUM,K) 

DFPLOY=GRpSUM ( I ) » ( 1-PA ( I) ) 
print  106,1  ,GRPSUM(I),PA(I),nEPLnY*K 
TOTAUTH=0 

nETERMINFS  PERCENT  OF  AUTHORIZATIONS  which  may  be  filleo 
00  5  j=i»ncat 

NaURATE(Jj=NAUCAT(J)*RATE(J)  ♦  .5 
5  ToTAUTH=ToTAUTH«-NAURATF(J> 

X1=0EPL0Y 
X?=T0TA(JTH 
XTNTER=X1/X2 

DO  40  Jrl.NCAT 

IF (DEPLOY.GT .  TOTAUTH)  go  to  15 
NACTDEP ( J) =XINTER*NAURATE  < J) *,5 
GO  To  40 

15  NACTOEP(J)=NAURATE(J) 

40  PRINT  1o7,IONC(J) ,I0NC1 (j) »RATE ( J) »NAUCAT (J) ,NAuRATF(J> ,NACtOEP(J) 

SURPLUS=DFPLOY-TOTAUTH 
20  PRINT  108. SURPLUS 


formats 

100  format(siio) 

101  F0RMATU6F5.4) 

102  FORMAT(I5,(10(A4,A3))) 

103  FORMAT  (/HHODISTRIBUTIONS) 

105  FORMAT (1X,4HTOUR,3X,4HTOUR»2X,7HPaTtENT,2X,iOHOFPLOyABLE,3X,4HTIME 
l/lX,4HAREA*2X*5HT0TAL,3X»4HRATE*16X.6HPERI0n/43X,7HC0MMAND,?X,4HFI 
2LL»2X,7HCOMMaND,2X,7HC0MMaN0,2X,7HC0MMAND,7x,4HaREA/43X*7HElEMENT, 
32X»4HRATE,3X,4HAUTH,4X,7H  FILL  ,2X,10HALLOcATIoN,2X,7HSURPLUS) 

106  FoRMAT(I4.I8,F7.2,I12,I8) 

107  F0RMAT(42y,A4,lX,A3,F5.2»l9,l9,I9) 

108  FORMAT (R7x, 17) 

109  FORMAT (1H*) 

RFTURN 

END 

FORTRAN  DIAGNOSTIC  RESULTS  FOR  ALLOCATE 


NO  ERRORS 


